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ABSTRACT

This project nonitored the daily passage of smolts during the 1987
spring outmgration at three mgrant traps: one each on the Snake,
Cearwater, and Salnon rivers. Daily mark recapture, species
conposition, and total catch were provided to the Fish Passage Center
and other agencies interested in juvenile chinook salnon and steel head
trou outm gration on a daily basis for water budget and passage
managenent deci si ons.

Average travel tine for PIT-tagged chinook salmon snolts fromthe
head of Lower Ganite Reservoir to Lower Ganite Damwas 18 days prior
to April 15 and S days after April 22. PIT-tagged hatchery steel head
trout average travel tine fromthe head of Lower Granite Reservoir to
Lower Granite Dam was about 9.5 days for a brief period early in the
mgration season and 4.5 days for the mgjority of the migration
season. W1 d steel head trout average travel tine fromthe head of
Lower Granite Reservoir to Lower Ganite Dam was 3.5 days during the
mgration season.

The chinook salnon snolt migration begins in earnest when Sal non
Ri ver discharge makes a signif icant rise in early to md-April. Mst
yearling chinook salnon pass into Lower Ganite Reservoir in April,
foll owed by passage of steelhead trout in My. Chi nook sal mon snol t
recapture data fromthe Snake River trap suggests a strong dependence
of mgration rate in the free flowing portions of the rivers above
Lower Granite Reservoir on quantity of Snake and Sal non River
discharge, although no statistical correlation can be shown at this
tine.

Daily and seasonal descaling rates were calculated for each

speci es at each trap. Descaling rates were highest for hatchery
steel head trout, intermediate for yearling chinook sal non, and | owest
for wild steel head trout. Descaling rates were generally higher in

1987 than those observed in 1984 through 1986.

The steel head radi o taggi ng study showed that only 7% of the
radi o-tagged steel head passed under the span of the Interstate Bridge
that the Snake River trap was attached to and 30% passed under one span
of the Interstate Bridge just east of the drawbridge section in 1987.
The study showed that on the Clearwater River, radio-tagged steel head
passed close to the trap and that there may be sone avoi dance of the
trap.



| NTRCDUCT! ON

The Pacific Northwest Electric Power Planning and Conservation Act
of 1980 (P.L. 96-501) directed the Northwest Power Planning Council
(NWPPC) to develop programs to mtigate for fish and wildlife |osses in
the Colunbia River basin resulting from hydroelectric projects.
Section 4(h) of the Act explicitly gives the Bonneville Power
Adm ni stration (BPA) the authority and responsibility to use its
resources "to protect, mtigate, and enhance fish and wildlife to the
extent affected by the devel opnent and operation of any hydroelectric
project on the Colunbia River system’

Water storage and regulation for hydroelectric generation severely
reduces flows necessary for downstream smolt migration. |n response to
the Col unbia Basin Fish and Wldlife Authority (CBFWA) reconmendations
for mgration flows, the NWPPC Col unbia River Basin Fish and Wldlife
Program proposed a‘water budget” for augnmenting spring flows.

The Northwest Power Pl anning Council’s water budget in the
Colunbia’s Snake River tributary is 1.19 mllion acre-feet of stored

water for us between April 15 and June 15 to provide inproved passage
and migration conditions.

To provide information to the Fish Passage Center (FPC) on snolt
movenment prior to arrival at the lower Snake River dams and reservoirs,
the Idaho Department of Fish and Game (IDFG nonitors the daily passage
of smolts at the head of Lower Ganite Reservoir and 164 kiloneters
upriver at Wite Bird, Idaho, on the Sal mon River. The Sal non River
trap is operated only during low runoff years. This information allows
the FPC to optimze the use of the limted Snake R ver water budget.

Additionally, the IDFG smolt nonitoring project collects data on
relative species conposition, estimated fish passage index. hatchery
steel head trout vs. wld (natural) steelhead trout ratios, travel ting,
mgration rate, and snolt condition relative to scale |oss. By
nmonitoring snolt passage at Lower Granite Dam and at the head of Lower
G anite Reservoir, mgration rates under riverine and reservoir
conditions can be estimated and conpared under various flow and
tenperature conditions. By having nonitoring sites on both the Snake
and Clearwater arms of Lower Ganite Reservoir, the migration timng of
smolts from each drainage can be determned individually. Aso, the
relative conposition of hatchery and wild stocks of steelhead trout can
be determ ned--information useful to document the rebuilding of wld
stocks which is being undertaken in other NAPPC projects.
W d/ hatchery ratios for steelhead trout at the Clearwater River trap
cannot be used because a large portion of the wild fish mgrate prior
to the release of hatchery fish and the trap is out of service when
flows exceed 35,000 cfs. This allows for a disproportionate collection

of wild or hatchery steel head, depending on when the trap was out of
servi ce.



Smolt nonitoring is beneficial for water budget management under
all flow conditions but nost valuable in Iow flow conditions, when
mgration rates are slower than during normal or above nornmal run-off
years. In low flow years, know edge of when nost smolts have |eft
tributaries and entered areas which can be affected by rel eases of
stored waters allows managers to make the nost tinely use of the
limted water budget resource. Project personnel continually strive to
improve snolt trap design and location in years prior to such a |ow
water condition to assure the best possible information is provided for
wat er budget management purposes which will naxinize snolt survival.
Wthin the duration of the Smolt Mnitoring Project, only one such |ow
fl ow year has been experienced: 1987. Indications are that judicious
use of the water budget can greatly enhance the mgration timng and
rate of juvenile chinook salnmon and steelhead trout.

OBJECTI VES

1 Determne timng of the outmgration for the various groups of
hat chery-produced and wild chinook sal mon and steel head trout
snolts as they | eave the Sal non River drainage during |ow flow
years.

2. Establish smolt travel tinme fromthe Sal non River index site at
Wiite Bird and fromrelease sites to the index sites at the upper
end of Lower Granite Reservoir.

3. Correlate travel tine with river flows fromindex sites to Lower
Ganite Reservoir and Lower Granite Dam

4. Determ ne where, when, and to what extent descaling occurs to
hat chery-reared chinook sal non and steel head trout smolts released

upstream from Lower Ganite Dam and develop management
alternatives to reduce scale |oss.

METHODS

Rel eases of Hatchery-Produced Snolts

W obtained information from hatcheries which release steel head
trout and chinook salnon juveniles in the Snake River system upstream
from Lower Ganite Dam This information included species, nunber
released, time and |ocation of release, and the group identifying
freeze brand, if used. This allowed us to anticipate the passage of
the various release groups and branded fish at downriver trapping
sites.



Snolt Mobnitoring Traps

During the 1987 outmigration. three snolt nonitoring traps were
enpl oyed to nonitor the passage of juvenile chinook sal nbon and
steel head trout. One scoop trap (Raynond and Collins 1974) was
stationed on the Cearwater River and one was stationed on the Sal mon
River. A dipper trap (Mason 1966) was |ocated on the Snake River (Fig.
1). Trap-caught snolts were renoved daily fromthe traps for
exam nation, enuneration, and release back to the river. When
avai | abl e, between 150 to 300 chinook salmon and steel head trout snolts
wer e exam ned each day for scal e | oss. Up to 2.000 snolts were
exanmined daily for hatchery brands. The remaining catch was enumnerated
by species and rel eased. Prior to exam nation for scale |oss and
freeze brands, fish were anesthetized with Tricaine Hethanesulfonate
(MB-222) . These fish were allowed to recover from anesthesia before
being returned to the river.

To quantify scale loss, each side of a snolt was separated into
five areas and each area was exam ned (Koski et al. 1986). An area was
considered “descaled” if 402 or nore of the scales within the area were
m ssi ng. If at least two areas on one side of a fish were descal ed.
then the fish was consi dered descal ed. Scale loss of this degree is
often referred to as “standard” descaling. Additionally. beginning in
1985, a fish was considered to have standard descaling if a band of
scales was missing fromat |east one side of a fish and the amount of
m ssing scales was equal to or greater than the |oss of 402 or nore
scales fromtw areas on a side of a fish as described above. This
type of descaling is known as Nunber “9” descaling.

A second descaling classification is “scattered” descaling, which
occurs when at |east 10% of the scales were missing fromat |east one
side of the fish. A third descaling classification is “two-area”
descaling. which exists when the sumof the nunber of the ten areas on
a fish (Fig. 2) which are at |east 40Z descal ed and the nunber of sides
of a fish which exhibit scattered descaling equals two or nore. The
two-area classification includes fish that exhibit standard descaling.
as well as fish that would not neet the criteria for the standard
category because there was only one descaled area per side. This type

of descaling is likely to be as detrimental to fish health as standard
descal i ng.

At each trap, water tenperature and turbidity were recorded each
day using a centigrade thernmometer and 20 cm Secchi disc. The U S.
Weat her Service provided daily information on river discharge. -The
Snake River trap discharge was neasured at the USGS Anatone gauge
(#13334300). The Cearwater River trap discharge was nmeasured at the
USGS Spal di ng gauge (#13342500). The Sal non River trap discharge was
measured at the USGS Wite Bird gauge (113317000).
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TRAP_JUVEMILE DESCALING_FORM (RECORDER

DATE SITE TIME SECCHI DISC______.___ ™
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Efficiency Tests: Trap down time (hrs) ____ ____ _____
(% fish marked/released and mark used)
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18. : 7 1s. ; i 18. : Yo18.___ i
19. : {19, : T 19. : T 19, :
20. ! T 20. ! 1 20. : -~
21._____ 121, : L 21, : -2
22. : L 22, : 122, ! L 22, :
22. : v 2. } v 23, : JE 3 T S
24, : ! 24, : I 24, : T 24, :
2s. : r oS, ! 1 2=, : 1 2=, :
# FISH SAMPLED: CHINOOK___ . HATCHERY STEEL________ WILD STEEL _______
Form: TIJD-88

Figure 2. Form used to record smolt passage and descaling

Drawings show the five areas on each side of a s
are considered independently for scale loss.

information,
molt which



Salmon River Trap

I nformati on during near nornal to above nornal flow years is
avail able at the Salnon River trap for 1983, 1984, and 1985.
Therefore, this trap is operated only if the February Soil Conservation
Service - Snow Survey Streanflow Forecast at Wite Bird is |ess than
90% of the 25-year average. A tentative decision to operate the trap
is made in early February using the January streanflow forecast. |f
the January forecast is bel ow 90% of nornal, preparation to operate the
Salmon River trap will begin. The final decision is then made using
the February forecast, available in early Mrch.

The January streanflow forecast in 1987 was 68% of nornmal: by the
first of March the prediction had fallen to 59Z of nornal. At this
tinme, the decision to operate the Salnon River trap was nade.

The trapping site for the Salnon River trap is |ocated one
kil ometer downstream from the nouth of Wite Bird Creek (rkm 86). Wen
river flows permt, the trap is situated on the outside of a bend in
the river, near the south bank, inmmediately downstreamfroma rock
shel f. This location was chosen because juvenile mgrants are
concentrated both laterally and vertically due to the norphol ogy of the
site, thus nmaking them nore vulnerable to capture. River width at this
site is approximately 70 m and depth ranges from2 mat 6,000 cfs to 5
mat 25,000 cfs. The trap was operated from March 5 until April 28.
1987. when high runoff forced termnation of trap operations.

Chi nook salmon smolts were freeze branded (Mghell 1969) and
rel eased at the Salnon River trap to estinate travel time fromthe
| oner Sal mon River drainage to the head of Lower Ganite Reservoir.
The brand was changed at three-day intervals to docunent changes in
travel time as environmental conditions changed. \Wen available, up to
3.000 chinook salmon were branded daily with a goal of 6,000 per unique
brand group. N ne unique freeze brands were used at the Sal non River
trap during the 1987 field season on chinook sal non juveniles. Seven
of the nine chinook salmon brand groups were also used for trap
efficiency tests by transporting the marked fish one kil onmeter upstream
fromthe trap site by boat and rel easing themfor subsequent recapture.

Capture rate of steelhead trout smolts at the Salnon River trap is
consi derably less than that of chinook salnmon.  Sufficient nunmbers of
steel head trout could not be obtained to determne trap efficiency and
docunent travel time to downriver collection sites. asis done with the
chi nook sal non. Therefore steelhead trout were freeze brande at
Hagerman NFH and transported to the Salnon River and rel eased
approxi mately one kiloneter upstream fromthe trap site. Three unique
brand groups of steelhead trout, containing from 4,400 to 4,700 fish
each, were released during the 1987 field season. These releases were
al so used to estimate trap efficiency at the Sal non River trap.



Snake Ri ver Trap

The Snake River mgrant dipper trap was attached to the downstream
side of the Interstate Bridge by steel cables. This location is at the
head of Lower Ganite Reservoir 0.5 km upstream from the confluence of
the Snake and Cl earwater rivers. R ver width and depth at this
| ocation are approximtely 260 mand 12 m respectively.

Trap operation in 1987 began February 28 and continued until
June 29. There were no interruptions in trap operation due to
mechani cal breakdown or excessive runoff conditions.

Chi nook sal mon and steel head trout smolts were PIT (Passive
Integrated Transponder) tagged (Prentice et al. 1987) at the Snake
River trap in 1987 to estimate travel time fromthe head of Lower
Ganite Reservoir to Lower Ganite Dam Up to 300 chinook sal non and
60 steel head trout (30 of which were wild fish, if available) were
PIT-tagged daily. Individual daily release group travel tine to Lower
Ganite Dam was correlated with flow present during the mgration
period to deternine how changes in this parameter affected travel tine
of smolts t hrough Lower Ganite Pool.

Cearwater River Trap

The Cearwater River scoop trap was installed 10 km upstream from
the river’s mouth, 4.5 km upstream from the head of Lower Ganite
Reservoir.  The river channel at this location fornms a bend and is 150
to 200 mwi de and 4 to 7 mdeep, depending on discharge.

Trap operation began February 19, 1987 and continued until June 25
when trap operation was termnated for the season.

Trap efficiency tests were conducted periodically throughout the
season by releasing nmarked snolts 7 kmupriver fromthe trap site.
Wien trap catch allowed, up to 2.000 chinook sal non were caudal
clipped, and 2,000 steel head trout were opercle punched and rel eased
upstream  These fish were held in trash cans supplied wth oxygen and
carried upstreamto the release site by boat and released. In addition
to these fish, six groups of chinook sal mon of approxinmately 2,000 each
and three groups of steelhead trout of approximtely 4.000 each were
freeze branded at Dworshak NFH and transported to the release site and
rel eased at one-week intervals during late April and May to estinate
trap efficiency.

Descal i ng

Chi nook sal non descaling rates were estimated at four of Idaho’s
chinook salmon hatcheries prior to snmolt release. Descaling rates were
also estimated at the tine of release for the South Fork Sal non River

8



of f-hatchery release group (MCall Hatchery) and for the Crooked River
and Wite Sands Creek off-hatchery release groups (Sawtooth Hatchery).
Sawt oot h Hat chery al so rel eases chinook salnmon snolts directly fromthe
hat chery, as do Kooskia NFH. Dworshak NFH, Rapid River, and Pahsimero
hat cheri es. During 1987, Rapid River and Pahsineroi hatcheries nade
rel eases of spring chinook salnon in the Snake River at Hells Canyon

Dam descaling data was not recorded fromthese groups at the rel ease
Site.

St eel head trout descaling rates were estimated at two of Idaho’s

hatcheries prior to release and at four release sites at the time of
rel ease

Exam nation of 200 to 900 snolts fromrepresentative groups of
chinook salmon and steel head trout was conducted at selected hatcheries
and again at release sites to estimate the percentage of smolts having
significant scale loss. The condition of the smlts was conpared with
that observed at trapping sites along the migration routes where up to
300 chinook sal non and steel head trout smolts were exam ned daily.

Trap Efficieny

To estimate the nunber of snolts passing a trap it is necessary to
know what proportion of the mgration is being sanpled. Additionally,
this proportion, which is the trapping efficiency, may change as river
di scharge changes. To create an equation which describes the
rel ati onship between discharge and efficiency, efficiency nust be
estimated several times through the range of discharge during which the
trap is operated. A linear regression of efficiency on discharge is
then calculated fromthe data, after which an efficiency can be
estimated from a known discharge. The ratio of recaptures to marks
released is the estimate of trap efficiency (TE - recaptures/marks
rel eased).

Several techniques were used to estimate trap efficiency in 1987
Trap efficiency tests are conducted every four days using trap-caught
fish that were marked, transported back upstream and rel eased, if
enough smolts are available to mark. During 1987, six groups of
chinook salnon smolts of 2,000 fish each and three groups of steel head
trout Smolts of 4,000 fish each were freeze branded and held at
Dwor shak NFH. These groups were released at one-week intervals
upstream from the Cearwater River trap for efficiency tests. These

groups were also used to determine travel tine through Lower Ganite
Reservoir.

Trap- caught chi nook were nmarked and used for efficiency tests at
the SaAlmon Ri ver trap with groups of onetotwothousand being rel eased
every four days, when avail able. Three groups of steel head trout
smolts of approximately 4.500 fish each, were freeze branded and held
at Hagerman NFH until transport to a release site on the Sal mon River
upstream from the trap site. These groups were rel eased at
approxi mately one-week intervals for trap efficiency tests on the
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Salnon River trap, as well as toestimatetravel time from the | ower
Sal non River drainage to the head of Lower Ganite Reservoir and to
Lower Ganite Dam

No trap efficiency tests were conducted at the Snake River trap in
1987 because of the low trap catch associated with the extremely |ow
flow year.

Travel Time and M grati on Rates

Mgration statistics were calculated on hatchery rel ease groups
fromrel ease sites to trap sites. Travel time and migration rates
through Lower Ganite Reservoir were calculated using median arrival
tinmes at the Snake River trap and at Lower Ganite Damfor hatchery
brand groups and brand groups used for trap efficiency tests. Smlt s
were PIT tagged (Prentice et al. 1987) at the Snake River trap as an
additional nmethod to determne travel tine, and daily individual
arrival tinmes were calculated at Lower Ganite Dam collection
facility. Early in the season, chinook were collected at the
Cearwater River trap, transported to the Snake River trap for PIT
tagging, and released. When adequat e nunmbers of chinook were being
collected at the Snake trap, transportation of chinook fromthe
Clear-water River trap was discontinued. Al steelhead that were PIT
tagged were collected at the Snake River trap. Later in the season,
when trap collection did not provide adequate nunbers of chinook and
steel head. additional fish were collected imrediately behind the Snake
River trap with purse seine equipnent.

St eel head Trout Radi o Tracking Study

The m grant dipper trap on the Snake River and the scoop traps on
the Ceawater and Salnon rivers all effectively collect chinook sal non
smolts in large enough nunbers to meet project goals but are relatively
ineffective at collecting steelhead trout snolts. It is uncertain
whet her | ow steel head trout catch is due to trap avoidance or if the
traps are not in the main mgrational path of steelhead snolts. In
1987, a radio tracking study was conducted at the Snake and O earwater
River traps to deternmine if fish were avoiding the trap or if the trap
could be noved to a nore productive |ocation. The objective of the
study was to determne steelhead trout snolt reaction to the traps and
hori zontal distribution of the steel head troutsmoltsin the vicinity

of the traps. Fish to beradio tagged were taken fromthe Snake and
Clearwater River traps.

Acontract was devel oped with the Coastal Zone and Estuarine
Studies Division of the National Mrine Fisheries ‘Service (NWS),
Seattle, Washington. for the services of their Radio Tracking Subtask
(Liscomand Bartlett 1988). The study was initiated in md-April and
termnated in md-Hay. 1987. Sixty juvenile steelhead trout were radio
tagged and released in the Snake River, and 61 juvenile steel head trout
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were radio tagged and released in the Oearwater River upstream from
the trap sites, during a five- to six-day time period. Radi o- t agged
fish were individually tracked past each trap site and their path
plotted in relation to fixed geographical |ocations (Fig. 3).

RESULTS AND DI SCUSSI ON

Hat chery Rel eases

Chi nook Sal nmon

Chi nook salmon released into the Snake River drainage above Lower
Ganite Dam were reared at seven locations in Idaho and one in O egon.
Washi ngt on Departnent of Fisheries made no rel ease of chi nook sal non
juveniles in the Snake River drainage upstream from Lower G anite Dam
that contributed to the 1987 outm gration. Atotal of 11.291.583

chinook salmon snolts were released at 15 locations in Idaho and Oregon
(Table 1).

Sawt oot h Hatchery made three releases of spring chinook salmon in
the Cearwater River drainage at Red River, Crooked River. and Wite
Sands Creek in the fall of 1986 for a total 696,120 fish. Lookinggl ass
Hat chery also made a fall release of 328.161 spring chinook sal nmon
juveniles at Lookingglass Creek. Oegon, in 1986. Al other chinook

sal non rel eases for the 1987 outm gration were nmade in the spring of
1987.

St eel head Trout

Steel head trout were reared at three hatcheries in |daho, one in
Washington, and one in Oregon for release upriver from Lower Ganite
Dam A total of 7.436.304 steelhead trout snmolts were rel eased at

14 locations in Idaho, 10 locations in Oegon, and 3 locations in
Washi ngton (Table 2).

Ni agara Springs Hatchery released 39,995 steel head trout juveniles
in the Snake River at Hells Canyon during the fall of 1986. The

remai nder of steelhead trout releases contributing to the 1987
outmgration occurred in the spring of 1987.
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Tabl e 1. Hat chery chinook salnon rel eased into the Snake River
system upriver from Lower G anite Dam 1987.

Rel ease site Rel ease No. rel eased
—dhatcherv) ___ Stock _ date  (No branded) — PBrand
Snan Rrver
Sawt oot h Hat. Spring 3713 1,081,400
( Sawt oot h) (3/13) (58,400) ROR- 1
10/10/86 103,661
E.F. Salnon R Spring 3/17-19 195,100
( Sawt oot h)
SF. Sal mron R Summer 3/30-4/2 958,300
(MeCall) (3/31) (56,500) LDR- 3
Pahsi meroi R Sunmer 3/ 23 258,600
(Pahsi meroi )
Rapi d River Spring 3/18-4/7 2,836,400
(Rapid River) (3/27) (53,500) LDR-2 **
Dr ai nage Tot al 5,433,461
i - ' '
Hel I's Canyon Spring 3/23 103,000
(Rapid River) (3/23) (51,350) LDR-4 **
Hel I's Canyon Spring 3/2-6 444,700
(Pahsi meroi )
Looki ngglass Cr.  Spring 4/1-5/20 855,658
(Looki nggl ass) (4/1) (20,194) LAJ-2
(4/1) (20,415) LAJ-4
(4/20) (20,925) LDJ-1
(4/20) (20,890) LDJ-3
(5/20) (20,303) LDJ-2
(5/20) (20,375) LDJ- 4
Looki nggl ass Cr. Spring 9/24 & 11/1 328,161
(Looki nggl ass) (9/24) (20,431) LAJ-1
(9/24) (20,522) w - 3
G ande Ronde (R2) Spring 4/6 111,711

(Looki nggl ass)

Cat herine Creek Spring 2/26 88,667
(Looki nggl ass)
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Table 1. Cont i nued

Rel ease site Rel ease No. rel eased
(hat chery) Stock date (No, branded) Brand
Bi g Canyon Creek Spring 3730 84,295
(Looki nggl ass)
Dr ai nage Tot al 2,016,192
Cearwater River
Red River Pond Spring 3718 98,800
( Sawt oot h) 10/8/86 96,400
Crooked River Spring 3/16,18 227,500
( Sawt oot h) 10/8,15/86 251,300
White Sands Creek Spring 3/16/18 344,900
( Sawt oot h) 10/7,14/86 348,420
N.F. Cl earwat er Spring 4/1-2 1,710,710
(Dwor shak NFH) 4/2) (61,580) RAR- 1
Cl ear Creek Spring 3/ 24 763, 900
( Kooski a NFH)
Dr ai nage Tot al 3,841,930
Gand Tot al 11,291,583

** Brand groups m xed at hatchery prior to transport
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Table 2. Hatchery steelhead trout released into the Snake River
system upriver from Lower Ganite Dam 1987.

Rel ease site Rel ease No. released
[ hat chery) Stock date (No. branded) Brand
Salnopn River

Pahsireroi River A 3/30-4/9 712,200

(Niagara Springs)

Pant her Creek A 4/9-13 299,700

(Niagara Springs)

E.F. Salnon River B 3/27-4/15 485,078

(Hagerman NFH) (4/8) (52,811) RDR-4

Hazard Creek A 4/1 6-30 299,098

(Hagerman NFH (4/30) (4,522) LDK- 2

Sawt oot h Hatchery A 3/26-4/15 687,634

(Hager man NFH) (4] 14) (51,887) RDR- 2

Slate Creek B 3/ 24 49,740

(Hager man NFH)

Sal non R @eer Cr. B 4/8-22 13,801
4/8) (4,700) LDK- 1
4722) (4,690) LDK- 3
(4/15) (4,408) LDK- 4

Dr ai nage Tot al 2,547,251
nake River an n-1daho Tri I}

Hells Canyon A 3/23-30 800,000

(Niagara Springs) (3/26) (51,600) LDR- 1

Hel I's Canyon A 10/ 21/ 86 39,995

(Niagara Springs)

Little Sheep Cr. A 5/1-5 93,716

(I'rrigon) (5/3) (15,642) LDJ- 4
(5/2) (15,660) RDJ-4

Spring Creek A 4/24-28 587,406

(Irrigon) (4/26) (14,638) LDJ- 1
(4/26) (14,598) LDJ- 3
(4/26) (14,485) RDJ-1
(4/26) (14,534) RDJ-3

G ande Ronde (RI) A 4/1 5-23 151,053

(I'rrigon)
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Tabl e 2. Cont i nued

Rel ease site Rel ease No. rel eased
(hat chery) St ock date (No. branded) Brand
Wl dcat Creek A 4/28-29 52,335
(I'rrigon)
Grande Ronde (R2) A 4/8-24 291, 332
(I'rrigon)
Cat herine Creek A 4/ 13- 27 72,438
(I'rrigon)
Wl | owa River A 4/ 14- 30 160, 032
(I'rrigon)
Big Canyon Creek A 4/25 222,526
(Irrigon)
Prairie Creek A 4/29 24,257
(I'rrigon)
Hurricane Creek A 4/29 12,000
(I'rrigon)
Cot t onwood Cr. A 4/20-30 200,845
(Lyonns Ferry) (4/26) (20,099" RAIC- 1
(4/26) (20,083) RAI G2
(4/26) (20, 115) RAI C-3
(4/ 26) (20,164) RAI C- 4
Asotin Creek A 4/ 22 22,950
(Lyonns Ferry)
Whi sky Creek A 4/ 28-29 52,500
(Lyonns Ferry)
Dr ai nage Tot al 2,783,385
d earwater River
Clearwater River B 4/20-23 1, 206, 580
( Dwor shak NFH) (4/22) (58,508) RDR- 3
(5/5) (4,073) RDK- 3
S.F. Clearwater R. B 4/13-17 298,070
( Dwor shak NFH)
Newsome Cr eek B 4/ 14-17 202,857
(Dwor shak NFH)
Anerican River B 4/ 14-17 41, 527

(Dwor shak NFH)
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Tabl e 2. Cont i nued

Rel ease site Rel ease No. rel eased
(hatchervy Stock date (No. branded) Brand
Cl ear Creek B 4/13-17 156,552
(Dworshak NFH) 4717 (33,897) RAR-3
Crooked River B 4/13-17 200,162
(Dworshak NFH) 4/714) (48,557) LAR-3
Dr ai nage Tot al 2,105,748
Grand Total 7,436,304
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Swlt Mnitoring Traps

Snake River Trap QOperation

The Snake River trap was operated from February 28 through
June 29, 1987. Trap catch during this period was 1,887 yearling
chinook salnon, 56 sub-yearling chinook salnon, 935 wild steel head
trout, 8,754 hatchery steel head trout, and 5 sockeye sal non.

The majority of the chinook salnon (57% were captured during
May; Sub-yearling chinook salnon (chinook snmolts |ess than 80
mllimeters) passage began in md-March and peaked the first week of
Ny Fifty-five percent of the steelhead trout were captured during
June (Figs. 4 and 5). WId steelhead trout passed earlier, 46%in My
and 34Z in June, than did hatchery steel head trout, 36% in My and 57%

in June. The ratio of wild and hatchery steel head trout in the catch
was 1:9.

The chinook salnon catch at the Snake River trap was |ess than 102
of the 1984-1986 average. There appears to be a threshold velocity at
the nouth of the trap; below this threshold the trap is relatively

ineffective at collecting fish. Chi nook catch was effected the
greatest because velocities were very low during the ngjority of the
chi nook outm gration. Vel ocities were generally higher during the

steel head trout outmgration.

Snake River discharge. neasured at the Anatone gauge, ranged from
16,860 cfs to 34,440 cfs in March (Fig. 4). The average April
di scharge was 26,310 cfs, with a peak of 42,6210 cfs April 30. The
season peak discharge of 57,090 occurred May 14. From that time until

the end of the trap operation, the discharge decreased steadily to
17. 000 cfs.

Water tenperature in the Snake River when trap operation began,
February 28, was 2° C and increased to 7° C by the end of March (Fig.

6). By the end of the trapping season, June 29, water tenperature had
risen to 20.5° C

Secchi disc transparency fluctuated throughout the sanpling season
(Fig. 6). I nfluenced mainly by localized rain or thunderstorm events,
the secchi transparency shows no obvious correlation to changes in
di schar ge.

Clearwater River Trap Operation

The G earwater River trap operated from February 19 through
April 29 and again from May 20 until June 25. During the period April

30 to May 19. trap operation was suspended due to high discharge in the
Cearwater River.
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The Cearwater River trap captured 72.707 chinook sal mon, of which
34 were classed as sub-yearling and the remainder were yearlings: 5,567
hatchery steelhead trout; and 896 wild steelhead trout in 1987. Two
peaks of chinook sal mon passage were observed at the Cear-water River
trap. The first peak in late March. prior to the Dworshak NFH rel ease,
was presuned to be fromthe Sawtooth Hatchery rel eases nmade in Red
Rver , Crooked River, and Wite Sands Creek, and the Kooskia NFH
rel ease nade in Cear Creek. The second peak was conprised of the
[(N\orsha)tk NFH rel ease made in the North Fork of the O earwater River
Fig. 7).

The ratio of wild to hatchery steelhead trout in the O earwater
River catch was approximately 1:6. Trap catches of steelhead trout on
the Cearwater River peaked the third week of April, coinciding with
the rel ease of Dworshak NFH steel head trout smolts from the hatchery
and from off-hatchery planting sites (Fig. 8).

Water tenperature at the Cearwater River trap ranged froma |ow
of 3° C the beginning of the season, February 19, and rose to 10° C by
the second week of April (Fig. 9). The high tenperature for the season
of 19.5° C was recorded June 15.

Di scharge during the first two nonths of operation ranged from
3,760 cfs to 16,000 cfs (Fig. 7). A small peak in the hydrograph was
seen in late April and early My when discharge reached 44.680 cfs and
then dropped back to approximtely 15,000 cfs for the remainder of the
trappi ng season. During this period of high runoff, April 30 to My
19. the Cearwater River trap was not operated.

Secchi disc transparency in the Cearwater River fluctuated

t hroughout the trapping season and ranged from near 0.5 neters to 2
meters and greater (Fig. 9).

Sal mon River Trap Operation

The March streanflow forecast for the Salnon River drainage above
Wite Bird was 56% of normal, which fell well below the 902 criteria
established for determ ning which years the Salnon River trap would be
oper at ed. Trap operation was initiated March 5 and term nated April
28. During this period, the trap captured 51,557 yearling chi nook
salnmon, 46 sub-yearling chinook sal mon, 598 wild steel head trout, and
615 hatchery steel head trout. Essentially, all (962Z) of the chinook
passage occurred in April at the Salnon River trap, with the peak
occurring nmid-nonth (Fig. 10). Both wild and hatchery steel head trout
passage at the Salmon River trap also occurred in April (98%, with the
peak occurring at the end of the nonth (Fig. 11). Unlike the Snake and
Clearwater River traps the Salnon River trap ratio of wild to hatchery
steel head trout was approximtely 1:1.
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Discharge in the Salmon River, nmeasured at the Wite Bird gauge,
ranged from 4.050 cfs at the beginning of the trapping season, to
19,240 cfs when trapping was discontinued for the year, April 28 (Fig.
10).  The average discharge for the ngjority of the season was bel ow
8,000 cfs.

Water tenperature in the Salmon River at the beginning of the trap
operation was 5.50 C, March 5 and increased to 7 .0° C by the end of
March.  Wen trap operation was discontinued for the season, the water
tenperature had risen to 12° C (Fig. 12).

Secchi disc transparency fluctuated throughout the season, ranging
from0.6 neters to 3 neters (Fig. 12).

Descal i ng

Descal i ng of Chinook Salnon Snolts at Hatcheries and Rel ease Sites

The standard descaling rate at four of Idaho’s chinook sal mon
hatcheries in the spring of 1987 was 0.3% (Table 3). This is the
| onest descaling rate yet observed at |daho hatcheries since the
inception of the monitoring process in 1983.

Standard descaling of chinook sal mon from Sawtooth Hatchery at two
observed off-hatchery release sites, Cooked R ver and Wite Sands
Creek, was 0.6% Descaling rates were not estimated at Sawt ooth
Hat chery prior to transport but from past years’ averages there appears
to be little, if any, increase in descaling due to transport from
hatcheries to release sites in either of these rel ease groups.

The off-site rel eases of McCall Hatchery chinook salnon in the
Sout h Fork of the Sal non River at Knox Bridge showed no increase in
standard descaling rates from that observed at the hatchery prior to
transport (Table 3).

Chi nook sal non “scattered” descaling at the hatcheries ranged from
0% at Dworshak NFH to 4.62 at Kooskia NFH. ~ MCall Hatchery showed 1.2%
and Rapid River Hatchery, 1.8% Scattered descaling at the observed
of f-hatchery rel ease sites was 0.3%at the South Fork of the Sal non
River release (MCall Hatchery), 5.6% at the Crooked River release, and
6. 7% at the Wiite Sands Creek (Sawtooth Hatchery) release. There was
no conparison available to on-hatchery descaling rates for the Crooked
River and Wite Sands Creek releases, but the South Fork Sal non River
rel ease site descaling rate, conpared to the MCall Hatchery descaling
rate (hatchery of origin). actually showed a decrease in scattered
descaling of fourfold in the transported group. This inverse
difference was only 0.9% and is attributed to natural variability
between sanples due to small sanple size (Table 3).
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Two- area descaling at DNFH was the same as standard descaling
0.3% three other chinook sal non hatcheries in Idaho showed increases
of less than 1.5%in two-area descaling over the standard descaling
rates (Table 3). Transported rel ease groups showed no significant
increase in the two-area descaling fromthat observed at the hatcheries
prior to release and, in fact, one group from MCall Hatchery showed a
decrease of 0.6% (Table 3).

Descal i ng of Steelhead Trout at Hatcheries and Rel ease Sites

Standard descaling rate for steelhead trout at N agara Springs and
Hagerman NFH was 0. 1% and 0.2% respectively (Table 4). These val ues

conpare closely to 1985 rates, 0.1% and 0% and are less than the 1986
rates, 1.4%and 1.5%

Scattered descaling of steelhead trout at N agara Springs and
Hagerman NFH showed a slight increase from 1986. Ni agara Springs
Hat chery in 1987 had scattered descaling rates of 4.3%as conpared to
2.9%in 1986. Hagerman NFH in 1987 showed 3.2% in 1986 it was 2.82.
There was a slight decrease in two-area descaling at the two hatcheries
from 1986 to 1987. Ni agara Springs in 1987 was 1 . and in 1986 was
3.2%  Hagerman NFH in 1987 was 1.1%and in 1986 it was 3.6%  These
differences in the percent of the descaling rates are small enough to

be due to chance variability only and cannot be shown to be
statistically significant.

Both scattered and two-area descaling rates at the observed
of f-hatchery release sites showed no detectable difference from the
rates observed prior to release (Table 4). As with the sanples taken
from the chinook salnon at hatcheries and at release sites, the
difference in descaling rates for steel head trout at the hatchery and

at release sites is mninal and is not influenced by the transport
met hods.

Chi nook Sal mon Descal ing at Traps

Weekly standard descaling rates for yearling chinook salmon at the
Snake River trap ranged from0%to 15.9% the peak occurring in late
April. Standard descaling at the Cearwater River trap ranged from
1.2%in early April to 9.9%during the third week of April. The Sal non
River trap had weekly extrenmes of 0.9% and 3. 2% standard descaling the
first and third week of April, respectively. Seasonal averages at the
Snake and Cearwater River traps were up over the 1986 averages (Table
5. In 1987, the Snake River trap showed the highest average standard
descaling in chinook salnmon (10.42) that has been observed at that
trap. This value is sonmewhat exaggerated due to the trapping
conditions encountered in 1987. The | ow water conditions and reduced
velocity at the trap site had an influence on the fish captured: the
descal ed and weaker fish were captured at a greater rate than healthy
fish.  The 1987 descaling data for chinook salmon at the Snake River
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Table 3. Chinook salnon descaling rates (percent) at hatcheries and
rel ease sites, 1987.
Hat chery
(release site) S andard N axen Scattered

Rapi d River Hatchery 0.3 1.2 1.8
(Rapid River)

McCal | Hatchery 0.3 0.6 1.2
(S.F. Salnbon R.) 0 0 0.3
Sawt ooth Hatchery No observation nade at hatchery

(Crooked River) 0.6 2.2 5.6
(White Sands Creek) 0.6 1.7 6.7
Kooski a NFH 0.3 1.7 4.6

(Gl ear Creek)

Dwor shak NFH 0.3 0.3 0

(N.F. Clearwater River)
Table 4. Steelhead trout descaling rates (percent) at hatcheries and

rel ease sites, 1907.
Hat chery

(rel ease site) Classjcal Twa-area Scattered
Ni agara Springs Hatchery 0.1 1.0 4.3

Snake R @ Hells Canyon Danm) 0.7 0.7 4.6

Pahsi meroi River) 0 0.6 4.7
Hager man NFH 0.2 1 3.2

Salnon R @ Sawt ooth Hat .) 0 0.3 2.6

Slate Creek) 0 1 4.0
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Tabl e 5. Seasonal nean rtandard descaling rates (percent) for
yearling chinook e JseOm= hatchery o tttlhtad trout, and wild
steel head trout at the sntkt, Clearwater, and Sal mon river
traps, 1984 through 1987.

Sal mon Snake Cltarwater
Species Xear River River River
Ytuling chinook saimon
1984 4.5 2.5 1.5
1985 2.4 2.6 0.6
1986 3.8 0.7
1987 2.0 10.4 4.3
Hatchery rtttl htad trout
5.5 4.1
1684 18.7 6.2 2.1
1986 - 14:s 6.3
1987 6.2 6.2 4.0
wild stttl htad trout
1984 2.1 1.4 0.4
1989 0.7 2.7 0.7
1986 3.3 0.8
1987 2.5 1.3
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trap should not be considered representative of the condition of the
1987 chinook outmgration due to the propensity of the trapto select
for weaker fish when river velocities are very |ow.

Increases of standard descaling rates of chinook sal non catches at
the Clearwater River trap were also greater than seen in previous
years. There are several explanations for this increase. The first
explanation is the fact that the live box on the Cearwater Rver trap
was nodified in 1987 and this nodification caused sone increased
turbulence in the live box that resulted in increased descaling and
stress on the fish. Another problem associated with the [ive box of
the trap was the fact that the new design allowed for a greater
retention of fish captured, and over crowding in the |ive box was a
severe problem on several occasions when in excess of 10,000 fish were
collected in one evening. The problens associated with the trap live
box have been corrected and these problens are not expected to reoccur
in the future.

Standard descaling rates observed at the Salnon River trap in 1987
were simlar to descaling rates in 1985 and 55% | ess than rates in
1984. At 2.0% standard descaling. the Salnon River trap was the |owest
of the three traps in 1987.

Weekly descaling rates of chinook salmon at Lower Ganite Dam
ranged froml.1%in md-July to 5 .QZ in early My. The average
descaling rate at Lower Granite Dam for the 1987 season was 4.42. This
conpares to an average rate of 3.5%in 1986.

There was no observed descaling of sub-yearling chinook sal non at
any of the trap sites. Sub-yearling chinook sal non are not
differentiated at Lower Ganite Dam due tothe extremedifficulty in
identifying age-0 chinook. Therefore. a conparison between descaling
of .slutk))l-yearling chinook at the traps and Lower Ganite Damis not
avai | abl e.

Hat chery Steel head Trout Dtscaling at Traps

Standard descaling of hatchery steelhead trout at both the Snake
River and Cearwater R ver traps in 1987 decreased from 1986 and were
simlar to the rates seen in 1984 and 1985 (Table 5). The probl enms
encountered with chinook salmon descaling at the Snake and C earwater
River traps was not wtnessed in steel head tout sampled in 1987.  The
weekl y averages at the Snake R ver trap ranged from3.3%to 11.8% with
the peak occurring in late M. The seasonal average was 6. 22.

The Cearwater River trap averaged 4.0% for the season and ranged
weekly from 1.32inlate Apri|l to 18.5% the | ast week of June.

Hat chery steel head trout sanpled at the Salnon River trap showed
standard descaling rates of 6.22 for the season average. This is the
| onest seasonal rate yet observed at the Salnon River trap. Weekly
rates ranged fromb5.82 the end of April to 9.1%two weeks earlier.
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Weekly descaling rates of hatchery steel head trout at Lower
Ganite Damranged fromO0.32 the first week of July to 4.4%in md-Muy.

Wld Steel head Trout Descaling at Traps

Standard descaling of wild steelhead trout at all three trap sites
in 1987 was greater than the rates observed in previous years (Table
5). The increase in wild steelhead trout descaling while the hatchery

conti ngent showed a decrease in descaling cannot be explained. The
Snake River trap averaged 3.32 for the season, with a range of 1.82 to
5.6% occurring in early June and late April. The Cearwater River trap

ranged fromO0.3% to 16.7% inlate April and |ate March, respectively,
with a seasonal average of 1.32. The Salnon R ver trap catch of wld
steel head trout showed a range in the weekly standard descaling rate of

2.3%in late April to 11.12 in late March. The seasonal average was
2.5%

Descaling of wild steelhead trout at Lower Ganite Dam during 1987

ranged from0.7% the second week of June to 3.52 the second week of
May.

Wien conparing standard descaling rates from 1984 to later years,
it should be noted that the 1984 descaling criterion does not include
fish that had scales nissing in a longitudinal band (#9's). Thi s
condition was added in 1985 and increased the descaling rate slightly:

therefore, the 1984 descaling rates are sonewhat low relative to 1985.
1986, and 1987 rates.

Trap Efficiency

Snake River Trap

The Snake River trap daily catch of yearling chinook sal mon was
too lowto mark fish for trap efficiency tests in 1987. About the sane
nunber of chinook salnon snolts passed the trap as in previous years,
so the trap efficiency for chinook sal non nust have been greatly
reduced. A rough estimate of trap efficiency would be 10 to 30 tines

l ess than the 1.2% of previous years, although there is |little data to
substantiate this estimate.

The reduced trap catch in 1987 is attributed to | ow water
velocities associated with the extrenely |ow runoff conditions. A
threshol d water velocity of about 2 feet per second at the mouth of the
trap is required before the trap will effectively collect chinook
smolts. Velocity at the mouth of the trap rarely exceeded 2.3 feet per

second and was generally near 1.5 feet per second during the 1987 field
season.
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The total catch of steelhead trout snolts at the Snake River trap
was conparable to other years. Efficiency tests were not conducted due
to sporadic and unpredictable catch rates and to poor condition of
steel head trout snolts. Smolt condition was especially poor in June
when daily steel head trout catch was over 1.000 fish. At this tme,
the steelhead trout snolts that were collected showed signs of
starvation, possibly due to the large nunber of snolts that had stalled
in Lower Ganite Reservoir, due to the low flow year. and the intense
conpetition for food.

Cearwater River Trap

Trap efficiency for yearling chinook salmon was tested a total of
24 tines over a discharge range of 6,000 cfs to 33,000 cfs during the
past four years: 1984 through 1987 (Table 6). Efficiency estimtes
ranged from 0.212 to 8.482. An analysis of variance, with efficiency
data nornalized by the arcsinyx transformation, showed no significant
difference in trap efficiency between years, at the 0.05 |evel of
significance (F-1.609, P-0.224). An analysis of variance of the slopes
of the lines of the four years of data were tested and no significant
difference was found between the sl ope (F10.344. P10.794). Di scharge
was added to the equation of efficiency and years to see if it had an
ef fect on efficiency between years and again there was no significant
difference (years F-0.775, P-0.525: discharge F-0.440 P-0.517). Since
no significant difference was found, the four years of data were pool ed
to esimate trap efficiency. An anal ysis of variance showed no
rel ati onship between efficiency and discharge at the 0.05 |evel
(F-2.886, P-0.106). The nean chinook salnmon smolt trap efficiency was
2.182 with a 952 confidence interval of 0.171 at the Cearwater R ver
trap:

x +cl =0.0218 + 0.0017.

Trap efficiency for hatchery steelhead trout was tested 11 tines
between 1985 and 1987 over a discharge range of 13,000 cfs to 33,000
cfs. Efficiency estimates ranged from 0.022 to 043% (Table 7). An
anal ysis of variance, with efficiency data normalized by the arcsinyx
transformation, showed significant difference, at the 0.1 level, in
efficiency between years (F-3.761. P=0.071). It’s difficult to
determ ne whether this relationship truly exists or if it is an
artifact of small sanple size. The slope of the lines of the three
years of data were tested and no significant difference was found
(F-1.035,  P-0.421). Discharge was added to the equation to see if it
had an effect on efficiency between years. The slope of the lines was
not discernible fromzero (F-2.633, P=0.149) but there was a
signif icant difference in the relationship between efficiency and
di scharge by year (year F-5.670, P-0.034). It appears there is a year
affect on efficiency when adjusted for discharge. Efficiency varied by
year, below the 0.05 level of significance, only when the variable
di scharge was added to the equation. Because of the effect of year on
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Tabl e 6. Cltarwattr River trap efficiency tests for chinook sal non
snolts, 1984 through 1987.

Recaptures/ Mean Q

— ReleasMarkte Efficiency (kcfs)
1984 4/5 4/418 0.0096 21
4/21 13/806 0.0161 33
4/25 37489 0.0061 31
5/10 14/453 0.0309 24
1985 3/25 14/607 0.0230 9
3/30 45/1,511 0.0298 9
4/5 671,079 0.0056 18
15
4/16 7/929 0.0025 33
1986 3/27 9/1 ,555 0.0058 22
4/2 8/1,714 0.0047 29

1987

hatchery 3/20 43/2,160 0.0199 13
releases 4/22 50/2,000 0.0250 6
a/7 165/1,945 0.0848 10
4/13 74/2,000 0.0370 13
4/20828 103/4,000 0.0258 18
trap 4/2 33/1,926 0.0171 6
caught 4/6 11/1,458 0.0075 8
4/ 15/1,163 0.0080 0.0129 109
4/9 9/450 0.0200 12

Overal |l efficiency and 95% confidence limts:
0.0218 ¢ 0.0017

Limt as percent ofestimate - 7.84
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Table 7. Clearwater River trap efficiency for ® teel head trout smolts,
1985 through 1987.

Recaptures/ o Mean Q

—  Releasge date Mar k Eficiciency (kcfs)
1985 5/7 2/464 0.0043 . 29
5/11 1/384 0.0026 33
1986 4/14 7/4,140 0.0017 20
4/30 1/4,190 0.0002 20
8/71 2/4,260 0.0005 29
5/4,247 0.0012 29

1987

hat chery 4/13 6/4,071 0.001s 13
br ands 4/20 9/4,060 0.0022 16
4/28 2/4,000 0.0005 26
trap 4/21-22 6/1,604 0.0037 13
caught 4/24 2/775 0.0026 15

1987 ef ficiency and 95% confidence limts:
0.0021 ¢ 0.00085

Limt as percent ofestimate = 40%
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efficiency, the data cannot be pooled. and the mean efficiency for 1987
was:

xtcl - 0.0021 + 0.00085.

Sal non River Trap

Chinook salnmon trap efficiency at the Salnon River trap has been
estimated 15 tinmes from 1984 through 1987 (Table 8). An analysis of
variance with efficiency data, normalized by an arcsinax transformation
showed no significant difference in trap efficiency between years at
the 0.05 |l evel of significance (F=1.693, P-0.225). The sl ope of the
line of the three years of data were tested, and no significant
difference was found between the slopes (F-0.813, P=0.474). Di scharge
was added to the equation to see if it had an effect on efficiency
between years.  This analysis showed that the slope of the lines was
di scernible fromzero (F-16.366, P-0.002) and that there was a
significant difference in trap efficiency between years which was due
to the effect of discharge (F-10.635, p=0.003). Because of the
differences in trap efficiency between years, the data cannot be pool ed
and the trap efficiency for 1987 was used

£t cl =0.0085 + 0.0018.

An analysis of variance was conducted to see if there was a
rel ati onship between efficiency and di scharge when only the 1987 data
was used. The analysis showed there was a significant relationship at
the 0.05 level (N-8, r2=0.734, P=007) and that the equation for
predicting efficiency was:

arcsinVefficiency = 11. 149 - 0. 813 di scharge

The Salnmon River trap captures too few steel head trout snolts for-
trap efficiency tests. Therefore, in 1987, steelhead trout smolts were
marked at hatcheries and transported to the Salnmon River approximately
2 kmupstream fromthe trap location and released for efficiency

tests. Three such groups were released at approxi nately seven-da):
intervals. Mean steel head trap efficiency at the Sal non River was
0. 252:

xt cl = 0.0025 + 0.0009.

Not enough data points are available to do a regression between

steelhead trap efficiency and discharge. It is difficult to perform
more steel head efficiency test with hatchery-marked fish because of the
tme i Nvol ved in freeze branding, limted hatchery space to keep the

i ndi vidual groups separated, and the difficulty associated wth
transporting branded groups to the trap site
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Table 8. Salmon River trap efficiency tests for year1ling chinook
salmon smol ts, 1984, 1985 and 1987.

Recaptures/ Mean Q
— Release date Mark Efficiency = (kcfs)
1984 4/6-7 4/314 0.0127 9.2
4/10-1 22/1270 0.0173 9.8
4/13-17 11/1374 0.0080 10.8
1985 a4/4-5 7/423 0.0165 8.4
4/7-9 23/1 168 0.0197 9.8
4/10-11 20/1288 0.0155 13.4
4/28-30 4/538 0.0074 12.3
1987 3/28-31 3111225 0.0253 4.4
4/2-4 27/ 1562 0.0186 4.7
4/6 571478 0.0634 6.6
4/9 5/1467 0.0034 8.7
4/12 8/1500 0.0053 8.4
4/16-17 1171534 0.0672 8.0
4/20 3/1282 0.0023 11.7
4/23 3/1024 0.0029 9.9

Overall efficiency and 95% confidence interval:
X = 6.6106 * 0.0016

Limit as percent of estimate = 15%
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Travel Tinme and Mgration Rates

Rel ease Sites to Sal mon R ver Trap

Chinook salmon.  There were four groups of freeze branded chinook
salnon released In the Salmon River: one from Sawt ooth Hatchery, one
from South Fork Salnon River, and two groups from Rapid River
Hat chery. Cenerally, only one freeze-branded group is released from
Rapid River, but in 1987 the Hells Canyon freeze-brand group was
accidentally mxed with the Rapid River fish. The conbined mark groups
were useful for determning travel time estimates in the Sal mon River

but uselessfor determining travel time between Hells Canyon and the
Snake River trap.

Medi an rel ease dates for branded chinook sal non at Sawt ooth
Hatchery, South Fork Salnmon River, and Rapid River Hatchery were
March 12, March 31, and April 2. respectively. Distances from point of
release to the Salnon River trap are represented in Table 9. Branded
chinook fromthe first Rapid R ver group began arriving on March 20,
followed by the second Rapid River group on March 22. The Sawt oot h
group began arriving on March 23, and the South Fork Sal mon River group
on April 7 (Figs. 13 and 14). Median passage of these groups followed
the same order, with both Rapid R ver groups passing on April 4 the
Sawt oot h group passing on April 13, and the South Fork Sal mon R ver
group passing on April 18.

The Sawt oot h Hatchery chinook brand group mgrated fastest (16.2
kmid), followed by the South Fork Sal mon River group (13.0 kmd), and
the two Rapid River groups (9.2 knld). The 1987 travel tinme of the
Sawt oot h and South Fork Sal mon River groups was simlar to that
observed in 1983.  Average discharge during the mgration period for
the South Fork Sal mon River group in 1983 and 1987 was the sane and
| owest of the four years examned (Table 10). Average discharge during
the migration period for the Sawtooth Hatchery group was 3,500 cfs
lower in 1987. The slow rate of nmovenent of the Sawtooth group in 1987
may be attributed to |lower than nornal flows and an early rel ease
date. The Sawt ooth chinook were released two weeks earlier than
normal, and it is suspected that they moved very slowy until the water
tenperature warned.

The majority of the two Rapid R ver brand groups passed the Sal nmon
River trap with a 5.000 cfs increase in discharge that occurred from
April 4 t09 (Fig. 13). The South Fork Sal mon River chinook brand
group began noving with this sane peak in discharge although they did
not start to arrive until April 8. This is probably when the brand
group first reached this portion of the river on their down stream
m gration. As this peak begins to subside, the South Fork fish
nmovenent slows. The South Fork brand group began noving again with the
next peak in discharge, which occurred fromApril 17 to 24. Mst of
the South Fork Salmon River fish had passed the trap by April 24. The
Sawt oot h chi nook brand group began arriving in large nunbers earlier
than the other brand groups (Fig. 13). The peak novenent of the
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Table 9. River mile & kilometer index for the Snake River Orainage.

Houth of Snake River

Duor shek NFH

Kooskia NFH™

Crooked River

Cottonuood Creek

[ookin;gloss Creek

Big Canyon Creek

Spring Creek

Catherine Creek

Pahsineroi Hatchery

Houth of Houth of Lower Snake River Clearuater Salron River
Colunbia R. Snake River Granite Dan Trap Site R. Trap Site Trap Site
i kere ni fere ni kees i fore i ke ri ke
324.3 S21.8 0.0 0.0 107.5 172.9 139.6 224.6 145.7 234.5 241.4 368.4
""""""""""""""" 331.8° 694.8 10?.5 173.0 0.0 0.0 32.1  S51.6 38.3 &1.%5 133.9 215.4
Clearuater R. Trap Site  A470.0 756.2 145.7 234.4  38.2 &1.5 ST Tolo 0.0 = =
Highuay 35 Boat Launch 473,27 7F€1.47 71483 2398 41.5 6.8 =00 - 3.2 571 = e
"""""""""""" 504.27 ®11.3 179.397 289.5 724 "116.5 7~ =TTTT34.277sso - =
§31.6 "@v1.4 217.377343.6 1038 176.7 =TTt 71.57 711570 = <
604.3 37273 280.0 450.5 172.5 2??.& Tt -TTT13473 721670 - -
Red River Rearing Pond 618.0 9941.4 293.7 4?2.6 186-.2 293.6 = ZTTTia8T0T 23801 = =
Snake River Trap Site 463.3° 7463 139.6 =224.6 32.1 51.6 0.0 0.0 = ="77101.6 163.8
4639.6 ¢55.6 145.3 233.8 J7.8 60.8 5.7 3.2 = - < =
Houth of Grande Ronde R. 493.0 793.2 168.7 271.4 61-2 98.5 23.1 46.8 = = = =
§21.77 7833, 197.4 317.6 89.9 1446 S57.86 330 = - =" -
580.4 3333 256.1 A412.1 148.6 239.1 116.5 187_4 = - < -
585.3° 932.7 261.6 420.95 154.1 247.9 122°0 1963 ~ = - e =
614.4° 988.5 290.1 A466.8 182.6 293.8 150.5 242727 = = pt =
636.39 1024.8 312.6 503.0 205.1 330.0 173.0 2¢8.4 - - = s
Houth of Salmon River 512°5 8246 186.2 302.8  80.¢ 129.8 48.6  7B.2 - - 537277 85°6
"""""""""""""""" 516.0 830.3 191.7 303.1 84.2 135.7 52.1 83°8 - = =" =
"""""""""""""""" 553°8 891.1 229.5 369.3 122.0 196.3  89.3 1a4.e - =T TTTTTITTTTTTIT
Imnaha Coll. Facility 565.6 910-.2° 241.37 388.3 133.8 215.4 101-7 163.6 -UTmTTT A =TT =
_____________ 571.377319.27 724707 739757 7139.57 22475 "107.2 17278 - p = =
Salmon River Trap Site  565.7 910.2 241.4 388.4 133.9 215.4 101-8 163.8 =TT T 0.0 0.0
"""""""""""""""""" 605.8 374.7 281.5 452.9 174.0 280.0 141.9 228.3 - T TZTTTT40l1 64.5
""""""""""""""" 6187 9355 2947477473777 7186.97 T300.7 154.8 245.1° - 7777753787 78503
S.F. Salmon ®Knox Bridge 719.7 1158.0 335_4° €36.2° 2067.3 463.2° 255.8 A411.6 T =TTT154T0 2478
"""" neroi Hatchery  817.5 1315.4 433,27 7?33 6 385.7 620.6 353.6 568.3 - - 251.8 4405_1
E.F. Salmon & Trap Site 873.6 1405.6 5493 8A3.8 491.8 710.3 409.7 659.2 STTTTTTITT 307,97 T435C4
"""""""""""""""""""" 896.7 1444.2 S73.3 92237 TaR518 749.5 4337 T&07.aT T ST T TTTSTTT331.37 753400
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Table 10. Migration statistics for branded chinook salmon smol ts released at three sites on the Salmon River
and migrating past the Salmon River trap. 1983 through 1997.

T T T T T T T T T igration whi to Bird
Dates Di stance rate brands mean Q
Rel eesesi tes Relessse Arrival e (Kn7dayd recap. ke f )
South Fork Salmon Rivrr
4,05/83 4/23/83 248 13.7 134 7.0
4/10/84 1719784 248 27.5 100 12.6
4/02/95 4/12/85 248 24.8 70 10.2
3/31/87 4/ 18/87 248 13.0 280 7.1
X = 19.8
sawtooth Hatchery
3/29/83 1/29/83 534 17.2 57 9-5
3/20/84 4/ 19/84 534 24.3 124 10.2
3/27/85 4/1.1/85 534 35.6 123 7.9
3/ 12/87 4/ 13/87 534 16.3 108 6.0
X = 23.4
Rapid River
3/25/83 4/04/83 65 7.1 149 7.2
4/01/84 4/13/84 65 5.3 286 8.8
4/02/85 4/09/85 65 8.2 453 8.3
4/02/87 4/08/87 65 9.2 381 6. 1
4/02/87 4/08/87 65 9.2 271 6. 1



Sawt oot h brand group |agged behind changes in discharge by two to three
days and again the najority of the brand group passed the trap by
April 23.

St eel head trout. Steel head are not captured in |arge enough
nunbers to determne travel time from point of release to the Sal non
River Trap.

Rel ease Site to Snake River Trap

Due to extrene |ow discharge during the 1987 juvenile
outmgration, the Snake River trap efficiency was very |ow (probably
| ess than 0.011) and, therefore, the nunber of branded chi nook
col l ected was nuch lower than in previous years. As a result, travel
tmeand mgration rates could not be cal cul ated between rel ease points
and the Snake River trap. Mgration statistics for 1984 through 1986
are represented in Tables 11 and 12.

Rel ease Site to the Cearwater Trap

Chi nook sal non. One group of freeze-branded chinook sal mon was
rel eased from Dworshak NFH on April 2, 1987. The travel time to the
Clearwater River trap for this group was four days (Table 13). This
compares to a travel time of one day for the two previous years (1985 &
1986). Average discharge during the migration periodin 1987 was 7,200
cfs: 762 less than in 1986 (29,000 cfs) and 5% less than in 1985
(17,300 cfs). The extreme low discharge in 1987 is most likely
responsible for the 75% reduction intravel tinme. Discharge at the
tine of the rel ease was approximtely 7.000 cfs (Fig. 15).

Steel head trout. Three groups of freeze-branded steelhead trout
were released above the Clearwater River trap in 1987. The Crooked
River release group, the farthest upstream release group, was released
on April 14 and had not passed the Cearwater River trap by April 29,
when trapping was termnated for 22 days due to high water (Table 13).
The Cear Creek group was released on April 17 and the travel tine was
four days (28.8 kmid). There is no previous information with which to
conpare these upriver releases. The Dworshak release was made from
April 20 to 23. Because the release was made over a four-day period,
mgration rate cannot be calculated over such a short distance. Large
nunbers of branded steel head were collected the day after releases: t%e
travel time may be about one or two days (Fig. 16). In previous years,

the travel time for the Dworshak group was one day.
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Table 11. Migration statistics for freeze branded chinook smolts from release sites to the
Snake River trap, 1984 through 1987.

9%

Medi1an Median Travel Migration
reiease passage Number t 1me rate tiean O (kecfs)
Releasse site Yesr dsts date captured (days) (kmr/day? Szlson B, Snaks B

Rapid River 1987 1/

1986 3,27 4/10 237 14 16.3 15. 4 82.9

1985 42 412 320 10 22.8 10.6 67.6

1964 4/1 4/18 197 17 13.4 10.1 79.3
Hells Carnon 1987 1/

1966 3726 473 269 8 2i.6 - 83.5

19685 3719 4/3 S44 14 12.4 - 43.0

1984 3720 3729 704 S 19.2 - 1.4
S.F. Salmon River 19927 1/

1986  3/38 4/23 229 26 15.8 16.5 768.6

1985 4,2 4/17 76 15 27.1 14.0 71.0

1984 4/10 4/24 238 14 29.0 14.5 91.7?
Sawtooth Hatchery 1987 1/

1986 iz 4714 49 28 24.9 13.6 B81.4

1985 3727 4714 i65 i 36.7 3.6 6G. 1

1984 3728 4,21 136 2’4 29.0 11.8 4.0
Lookingglass Cr. 19687 | 4

1986 472 4.5 114 3 62.3 - 82.1

1985 No marked release group.

1984 No marked release qgroup.
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Table 12. Migration statistics for

to the Snake River trap,

freeze branded steelhead trout smolts from release rites
1985 through 1997.

Median
release

Median
passage

Travel
time

Migration
rate

(kem/day)

Swtooth Hatchery
River

E.F. Sal-

Hells Canyon

Spring Cr.

Cottorwood C 1 .

Little Sheep Cr

1986
1985

1987

1996
1905

1967
19686
19685
1987

1986

1985

1987
1986

1987

1986

4/14

4/9
4/9

4/8

a4/8
4/17

3/26
4/29
4/30
4/26

S5/1
4/30

4/3
5/9
4/26
4/28
4/28
4/28
5/2

4/28
a4/27

5/21
5/7

5/24
5/1

5719

571
5/3

5/27

5/19

4/30
5/5
5/6
5/5

5/8

16
38

14

28
110

4%

26

Not enough recaptures at the
Snake R. trap.
16.6 24.0 73.4
24.9 19.5 62.6

Not enough recaptures at the
Snake R. trap..

14.6 24.7 73.9
30.0 20.6 56.4

33.5
86.4 69.1
57.6 52.9

Not enough recasptures at the”
Snake R. trap.
9.3 72.9

Not enough recaptures at the
Snake R. trap.

Not enough recaptures at the
Snake R. trap.

24.2 46.4

39.3
13.0 72.3
12.0 72.2
13.0 72.3

Not enough recaptures at the
Snake R. trap.
12.0 72.1
Not enough recaptures at the
Snake R. trap.
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freeze branded chinook salmon and steelhead trout relessed

Table 13. Migration statistics f o r

above the Clearwater Ri- trap. 1997.

Release “Médian Dates N U m b e r Nt Migration T r -1 Hean O
Species Site R—e_léagé_—l_:’gégage Released Recap. rate Knmvday Time (kcfs)
chinook DworshakNAH 04001 04/04 61,580 1416 13.8 4 7.2
Steelhead Crooked River o4a/14 - 48.557 2
Steelhead Clear Que=sk 04/17 04/20  33.837 59 28.8 4 14.1
Steelhead Dwadgelkk NFH 04/21 04722 43,091 58
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Figure 15. Daily catch of one unique chinook salmon brand groups at
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discharge, 1987.
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Head of Lower Granite Reservoir to Lower Granite Dam

Chi nook sal non freeze-brand groups. In 1987, only 5 of the 27
groups of freeze-branded chinook salnon could be used for travel tine
cal culations through Lower Ganite Reservoir because of the operationa
problems at the Snake River trap discussed earlier. Al 5 of these
groups were fromthe Cearwater River drainage. Average travel tine
fromthe Cearwater Rver to Lower Ganite Damfor the Cearwater R ver
chinook sal non freeze-brand group ranged from 13 to 30 days (Table 14).

Chi nook salnon PIT-tag groups. In 1987, sufficient nunbers of
chi nook salnmon were PIT tagged (Prentice et al. 1987) daily at the
Snake River trap to provide 25 groups (3,275 total) to estimate travel
time and mgration rate through Lower Ganite Reservoir. | ndi vi dual
chinook salnmon snolt travel times fromthe Snake River trap to Lower
Ganite Reservoir ranged from4 to 22 days. Median travel tine ranged
from 22 days early in the mgration season to 3 days late in the season
(Table 15). There was a substantial change in nmedian travel tinme
between April 14 and April 22 related to an increase in discharge.
Prior to April 14. the average nedian travel time through Lower Ganite
pool was 18.0 days (mgration rate = 2.9 kmday) and after April 22 the
average nedian travel tinme was 5.6 days (mgration rate = 11.9
km day). Average daily discharge for the PIT-tag groups released prior
to April 14 was 33.5 kcfs and ranged from 31 to 41 kcfs. Average daily
discharge for PIT-tag groups released after April 22 was 79.3 kcfs and
ranged fromb55 to 94 kcfs. A linear regression of travel tinme and
di scharge was cal cul ated and showed a strong rel ationship between the
two variables (N=24: r2=0.877; P-0.000).

In an attenpt to better illustrate the relationship, travel tine
and discharge were plotted on equal -interval scale graph paper. The
rel ati onship between the two variables was slightly curvilinear.
Therefore, to linearize the relationship, several [og transformations
were tested and found that the l[inear regression of the log of trave
time and discharge provides the best fit (N-24; r2=0.938; p=Q 000 :

| og median travel time = 3.863 - 0.027 average discharge.

Pl T-tagged fish can be individually identified within each daily
rel ease group and, therefore, nean travel time can be calculated on a
daily basis in addition to nedian travel tine. Mean daily chinook
travel tinme ranged from 23.1 to 3 days (2.2 kmday to 17.2 kniday).
Mean daily travel time differed onlyslightly from nedian daily trave
tine. Early in the season. nean travel tine was 23.1 days, while
medi an travel time was 22.5 days. Late in the season, nean and nedian
travel tinme was 3.0days.

A linear regression analysis of nean travel tine and discharge was
done (n=24: rZ=0.956; P=0 000). There was only a slight difference in
the coefficient of determnation between nmean and nedian travel tine
(mean 12=0.956 medi an r2=0.938).
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Table 14, Chinook smolt travel time and migration rate to Lower Granite Dam from the head of Lower Granite pool using
fish parsing the Snake River trap from upriver releases, 1985 through 1987.

Pled i an Med | an Higrrtion Mean CI

passage Number arrival Number Travel time rate at LGO

Year Brand Release Site date captured date LGO captured (days) ( km/dry) (kcfs)

1985 - 19 ?, _______________________ 471477 TTTTTIRE T T T 572777 47313777 50T "3e 77T 89

1965 RO 3 ss-’.""lg'f’c’se almahehery, 4717 76 5/14 4; 193 27 1.9 85
LDR-1 Rapid River 4/12 370 4/25 9.422 13 4.0 98
LDR-3 Hells canyon 4/3 544 4/13 7,111 10 5.1 88
LDR-4 Grande Ronde River 6/4 135 6/23 6.868 19 2.7 79
ROR-2 Dworshak NFH 4/4 240 a4/27 6,403 23 2.7 94
1986 RAJ-1 Lookingglar cr. (fall) 3/25 3 4/11 159 17 3.1 105
RAJ-2 Lookingglrrr Cr. 4/5 38 4/14 3,741 9 5.8 99
RAJ-3 Lookingglass Cr. (falls) 4/4 13 4/9 333 5 10.3 99
RAJ-4 Lookingglass Cr. 4/5 76 4/21 2,593 16 3.2 95
LDY- 1 Rapid River 4/16 237 4/20 10,589 4 12.9 88
LDY-3 Hells canyon 4/3 269 4/16 9,090 13 4.0 100
RAY-1 Dworshak NFH a4/2 312 4/21 4,703 19 3.2 97
ROY- 1 Swtooth Hatchery 4/14 49 4/23 2,245 9 5.8 es
RDY-3 S. F. Salmon River 4/23 229 5/3 5,921 10 5.1 98
1987 RARL Dworshak NFH 4/4 1,416 4/24 11.069 21 5.1 37
RD4-1 CEARWVATER River 1/ 3/20 release 4/10 551 30 2.2 33
RD4-3 Clearwater River I/ 4/2 release 4/20 436 19 3.5 35
RA4-3 Clewurter River I/ a/7 release 4/19 438 13 5.2 38
RR4-1 Clearwater River I/ 4/13 rclease 4/29 334 17 3.9 46

1/ Releases made on Clearwater River at U.S. Highway 95 launch <Rkm-15.5).



Table 15. Chinook salmon PIT tag travel tine, with 95% confi dence
intervals, fromthe head of Lower G anite Pool to Lower
Granite Dam 1967.

Median
travel Per cent Aver aae

Rel ease time  Confidence lnterval* Nunber captured discharge

date (day) Upper Lover captured (% (Kkcfs)
03/23/87 19.0 25 17 14 23.3 31.5
03/24/87 21.0 24 17 31 33.0 32.2
03/25/87 20.0 22 16 31 32.6 31.9
03/26/87 21.0 24 20 30 29.7 31.9
03/27/87 21.0 23 19 35 29.9 32.1
03/30/87 22.5 25 18 24 28.9 34.1
03/31/87 18.5 22 17 36 36.0 33.1
04/01/87 18.0 19 17 33 28.9 34.2
04/02/87 18.0 20 16 76 39.4 35.2
04/03/87 19.0 22 17 65 31.6 36.1
04/06/87 19.0 20 17 75 36.1 38.1
04/07/87 17.0 18 15 57 31.3 38.0
04/08/87 18.0 21 15 59 29.2 39.3
04/09/87 18.0 20 16 49 28.5 40.1
04/10/87 15.0 16 13 55 34.6 38.7
04/13/87 11.0 13 10 20 26.3 38.2
04/14/87 13.0 15 12 33 30.8 41.3
04/22/87 8.0 9 7 12 26.1 55.3
04/28/87 4.0 4 3 85 37.4 87.4
04/30/87 3.0 4 3 54 21.2 93.6
05/01/87 5.0 7 4 134 43.5 81.9
05/04/87 6.0 8 4 22 40.0 80.0
05/05/87 7.0 9 4 10 40.0 77.7
0s/£06/87 6 5 12 4 8 38.1 79.0

*

Confidence interval 6 calculated with nonparanmetric statistics
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Percent recovery (integration) of daily release PIT-tagged chinook
groups at Lower Ganite Dam ranged between 20.92 and 43.52 and averaged
39.2%  Seasonal percent recovery of pit tagged chinook salmon to Lower
Ganite was 32.6% to Little Goose it was 42.9% and to MNary it was
52. 3%

Hat chery steelhead trout freeze-brand groups. I'n 1987, nmedian
passage dates were calculated for four groups of freeze-branded
steel head trout at the Snake R ver trap and five groups at the
Ceawater River trap. These groups were used to deternine mgration
rate and travel time through Lower Ganite Reservoir (Table 16). The
earliest arriving freeze-brand groups at Lower Granite Reservoir
mgrated through the reservoir at the slowest rate: 15 to 5 days (4.1
to 10.3 kn d). The fastest noving groups in the reservoir entered
Lower Granite Reservoir last (April 30) and mgrated through the
reservoir in five days (10.3 kmd).

The rel ationship between hatchery steel head trout travel tme
through Lower Granite Reservoir and average discharge during each
freeze-brand group migration was plotted on standard graph paper and
showed a slight curvilinear relationship. Therefore, several |inear
regression nodels were calculated by |ogging both variables. The best
fitting equation (N-7; r2=0.846; P=0.003) Was:

log travel tinme - 3.678 - 0.022 average di scharge.

Hat chery steel head trout PIT-tag groups. In 1987, sufficient
numbers of hatchery steel head trout were PIT tagged daily at the Snake
River trap allowing 19 groups (827 individual fish) to be used in
medi an migration rate calculations. Medi an travel tine ranged from
10.5 to 2.0 days (4.7 kmid to 25.8 knid) and averaged 4.7 days (Table
17). A linear regression analysis between median travel time in Lower
Ganite Pool and average Lower Ganite discharge per PIT-tag group was
conduct ed. The best linear regression equation (N-16; r2=0.758;
P-0.001) was:

median travel time = 31.773 - 6.406 |og nean di scharge.

The fact that only 76% of the variation in nedian travel time is
accounted for by charge in discharge may be due to the | ow nunbers of
data points at discharges bel ow 50,000 cfs. To renove sonme of the
variability in the data and provide a moebi ol ogi cal | y neani ngf ul
rel ationship, averaged travel time was calculated by 10 kcfs discharge
roups. A linear regression analysis was conducted and found that the
est linear regression equation (N-6; r2=0.892; P-0.005) was:

| og average nedian travel time - 2.689 - 0.018 nean di scharge.

The high coefficient of determination (r?) indicates a strong
rel ati onship between hatchery steelhead trout median t rave 1 tine
t hrough Lower Granite Reservoir and mean di scharge. The | ow
probability (P) indicates this relationship is highly significant.
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e and migration rate to Lower Granite Den from the head of Lower Granite pool,

1985 through

Table Ib. Steelhead trout molt trawl
1997.
Snoke/Clearuater River trap Louer Gronite Den
Medi en Medi an Miaration Mean Q
passage Number 8 Number Travel time rate et LGD
YEAR Brand Release site date captured date LGD captured (days) (km/day) (kcfs)
1985 RDY-1 Sawtooth Hatchery 517 23 5/28 3.510 21 2.4 92
RDY-3 E.F. Salmon River 5/9 22 5/28 2,454 19 2.7 93
LDY- 1 Hells Canyon 5/3 44 5/11 2.821 8 6.4 88
RA17-1 grande Ronde River 5/20 36 5/22 12,710 2 25.7 102
RA17-3 GrANDE Ronde River 5/19 31 5/21 12.022 2 25.7 95
LDY-2 Dworshak NFH 4/29 88 5/4 6,699 5 12.2 83
1966 RRI1J-1 Cottonwood Cr. 5/5 39 5/21 4.468 Ib 3.2 98
RAI 3-3 Cottonwood Cr _ 5/5 43 5/22 5.151 17 3.1 100
RAI J-4 Cottonwood Cr. 5/6 29 5/18 4,114 12 4.3 99
LAJ-1 Wal 1 owa Ri ver 5/26 I 5/30 808 Not enough recapturrs at Snake R.
trap.
LRJ-3 Wallowa River 5/5 2 6/l 450 Not enough recaptures et Snake R.
ap.
RAJ- 1 Wallowa River 5/27 14 5/26 1,628 median arrival date et LGD one
day before median passeqe date
w at Snake R. trap.
wn RRJ-2 Little Sheep Cr. 5/5 2 6/2 734 Not enough recaptures et Snake R.
trap.
RAJ-3 Wallowa River 5/8 2 5/30 1,326 Not enough recaptures et Snake R.
trap.
RAJ-4 Little Sheep Cr. 5/8 16 5/30 1,340 22 2.4 114
LDT-2 Sawtooth Hatchery 5/21 11 5/29 3.772 8 6.4 120
LDT-4 E.F. Salmon RIlver 5/23 9 5/29 1.552 6 8.5 119
RDT-2 Hells canyon 5/ 38 5/8 5.033 7 7.4 94
RDT-4 Dworshak NfH 5/8 18 5/ 17 7,194 9 6.8 99
LD4- 1 Clearwater R. Trap I/ 5/8 5/14 1.003 6 11.1 100
LD4- 3 Clearwater R . trap I/ 5/13 5/22 869 9 7.4 99
RD4- 1 Clearwarter R. trap I/ 4/16 4/23 371 7 9.5 103
RD4- 3 Clearwater R. trap | / 5/1 5/8 751 7 9.5 94
1987 RAIC- 1 Cottoewood Cr _ 4/30 7 5/4 4896 5 10.3 86
RAIC-2 Cott-d Cr 4/30 6 5/4 5,529 5 10.3 86
RAIC-3 cottonwood Cr. 4/.10 7 5/4 5.971 5 10.3 86
RRIC-4 Cottonuood Cr. 4/30 8 5/5 4,936 6 8.6 84
RAR-3 Clear Cr. 4/20 59 5/1 3.500 15 4.1 59
RDR- 3 Duor shak NFH 4/22 58 5/1 4,917 10 6.2 63
RDU-1 Clearuater R. Trap I/ 4/13 rel ¢ IIC 4/26 1.192 14 4.8 41
RDK-2 Clearwater R . trap I/ 4/20 rcl case 4/ 30 999 11 6.1 56
RDK-4 Clearwater R. trap I/ 4/28 rrl o ase 5/4 692 7 9.6 84

1/ Releases made on Clearwater River e t

U.S. Higmay 95 launch (Rkm-15.5).



Tabl e 17. Hatchery steelhead trout PIT tag travel tine, with 95%

confidence interval, fromthe head of Lower Ganite poo
to Lower Ganite Dam 1987.

Medi an
travel Per cent Aver age
Rel ease time QQEFidenct Interval* Nunber captured di scharge
er er Capt ur ed (% (kcfs)
04/08/87 7.0 18 5 8 40.0 36.7
04/10/87 17.58 11 8 12 75.0 37.7
04/22/87 4.0 11 6 24 30.0 50.9
04/27/87 3.0 5 3 17 61.5 76.2
04/28/87 2.0 4 2 22 63.0 83.4
04/30/87 3 68.8 95.4
05/01/87 3.0 4 2 23 74.2 94.7
05/04/87 3.0 6 3 24 55.2 72.5
05/05/87 2 22 77.4 79.6
05/06/87 3:0 6 2 73.3 88.0
05/07/87 3.0 5 2 22 73.3 87.5
05/11/87 2.0 3 26 39.4 81.6
05/12/87 4.0 5 2 16 50.0 93.5
05/13/87 5.5 5 3 17 43.6 89.8
05/14/87 4.5 11 2 12 28.6 81.7
05/15/87 6.0 9 3 8 25.0 76.8
05/ 19/ 87 8 7 09.6 41.5
05/29/87 6:0 16 5 9 09.4 38.4
06/03/87 10.5 40 5 8 08.2 31.5

o Confidence intervals calculated with nonparanmetric statistics
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Pl T-t agged steel head can be individually identified within each
daily release group and. therefore, nean travel tinme and migration rate
can be calculated in addition to nmedian travel tinme and nedi an
mgration rate. Mean hatchery steelhead travel tine ranged from 14 to
2.5 days (3.6 kmd to 20.0 kmd) and averaged 5 days (10.3 kmd). a
linear regression analysis between nean travel time in Lower Ganite
Reservoir and nmean discharge at Lower G anite Dam was conduct ed. The
best |inear regression equation (N=19; r2=0.602; P-0.000) was:

log travel time - 3.011 - 0.019 mean di scharge.

The coefficient of determination (r2) decreased significantly when
mean travel time was used in the linear regression instead of median
travel tinme (nean r2=0.602, nedi an r2=0.892, respectively).

Percent recovery of daily hatchery steelhead PIT-tag rel ease
groups at Lower Ganite Damranged from6.32 to 77.42 and averaged
48. 22. Overal | seasonal recovery of PIT-tagged hatchery steel head to
Lower Granite was 39.22, to Little Goose it was 45.52, and to MNary it
was 46. 32.

WIld steelhead trout PIT-tag groups. In 1987. sufficient nunbers
of wild steelhead trout were PIT tagged at the Snake River trap to
provide 12 daily PIT-tag groups (464 individual fish) for median travel
tme cal cul ations (Table 18). This is the first time sufficient
numbers of wild steel head trout have been narked to provide travel tine
data to Lower Ganite Dam The PIT tag is the only tool available that
can provide this type of data because of the [ow nunbers of fish
required for marking. Median mgration rates for wild steelhead trout
ranged from 7.9 knid to 25.8 km'd and averaged 18 knid. There is a
difference in nmedian mgration rates between hatchery and wld
steel head trout. It is uncertain as to the reason for this
di fference. Two possible factors are that wild steel head may be
stronger and, therefore, travel faster and secondly, that the wld
steel head groups mgrated through Lower G anite Reservoir when
di scharge was greater than did the hatchery steel head trout groups.
There were only 2 groups of wild steel head trout that nmoved through
Lower Granite Reservoir when average di scharge was | ess than 70, 000
cfs. while there were 7 groups of hatchery steelhead trout that
m grated through the reservoir when average di scharge was |ess than
70,000 cf s.

Alinear regression analysis between nedian travel time in Lower
G anite Reservoir and nean discharge for each PIT-tag group was
conduct ed. The best linear regression equation (N-12; r2=0.642;
P=0.002) Was:

median travel time = 24.901 - 5.009 | og mean discharge.

Therefore, 642 of the variation in nedian travel tine can be
accounted for by discharge.

An analysis of the slopes of the four sets of data, the
freeze-brand data, the hatchery steelhead trout PIT-tag data, the wild
steel head trout PIT-tag data, and the average travel time by 10.000 cfs
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Tabl e 18. WI d steelhead trout PIT tag travel tine, with 95% confidence
intervals, from the head of Lower Granite pool to Lower
Granite Dam 1987.

Med i an

travel Percent Overage
Rel ease time Confidence Interval® Number captured discharge
_date (day) Upper  laower captured : (kcfs)
04/22/87 6.5 12 6 8 23.5 47 .3
04/27/87 3 . O 4 2 11 57.9 71.1
04/28/87 3.0 3 2 36 70.6 83.4
04/30/87 2.0 3 2 16 55.2 95.4
05/01/87 2 0 3 2 18 58.1 94.7
05/04/87 3 . O 4 2 21 70.0 72.5
05/05/87 2.0 3 2 18 60.0 72.1
05/06/87 3 0 3 2 13 52.0 88.0
05/07/87 3 . b5 4 2 18 62.1 87.5
05/11/87 2.0 2 2 20 41.7 81.6
05/12/87 2 0 3 2 19 52.8 96.2
054113187 3.0 5 7 9 56.2 93.1

* Confidence i nterval scal cul ated with nonparametri cstati sti cs



intervals for hatchery steelhead trout PIT-tag data was conducted to
see if there was a significant difference between the slopes (Fig.
17). The anal ysis of variance showed there was a significant
di fference between the slopes (F=4.499, P=0.Q09). Figure 17 indicates
the freeze-brand data provides the slope that is different as the
freeze-brand data was renoved fromthe data and the analysis was run
again. This time there was not a significant difference in the slopes
of the three lines (F-0.667, P=0.520). The PIT-tag data provides a
broader relationship between travel time and average discharge than the
freeze-brand data because of the ability to release nore marked groups
over a wider range of discharge. This may make the Pl T-tag data nuch
more val uable for travel tine information to Lower Ganite Dam

Pl T-tagged wild steelhead trout can be individually identified
within each daily release group and, therefore. nean travel time can be
calculated on a daily basis, in addition to nedian travel time. Mean
daily wild steelhead mgration rate ranged from6.5 kmd to 22.1 knm' d
and averaged 17.4 knd. A linear regression analysis between nean
travel tine in Lower Ganite Reservoir and nmean discharge at Lower
G anite Dam was conducted. The best linear regression equation (N 12:
rZ=0.701; P=0 00 )was:

| og nean travel time = 8.700 - 1.711 log mean discharge.

The coefficient of determ nation (rz_) was not inproved when mean
travel time was used in the linear regression instead of nedian travel
time (mean r2=0.701, nedi an r2=0.642, respectively).

Percent recovery of daily wild steel head trout PIT-tag rel ease
groups at Lower Ganite Dam ranged from 23.42 to 70.62 and averaged
56.42. Overall seasonal recovery of PIT-tagged wild steelhead trout to
Lower Granite Dam was 49.4% to Little Goose it was 59.7% and to
McNary it was 61.42. This conpares with hatchery steel head trout which
had 48.22 and 39.22 recovery rates for daily and seasonal recovery to
| ower Ganite Dam respectively. Recovery of hatchery steelhead trout
dropped off toward the end of the migration period, after May 13.

A linear regression analysis was not conducted on average wld
steel head trout travel tine that was broken down by 10.000 cfs
increnents because of the [ow nunber of data points (N-4).

Rel ease Site to Lower Ganite Dam

Chinook salmon. There were 26 chinook salnon freeze-brand groups
rel eased above Lower Ganite Damin 1987. Mgration rates ranged from
an average of 3.7 kmd for the four groups of Dworshak Hatchery fish
rel eased 5.6 km above the Cearwater River trap (trap efficiency test
groups) to 19.6 kmd for two groups of fish marked at the Sal mon River
trap and 19.9 kmid for the two groups rel eased in Lookingglass Ceek,
Oregon (Table 19). At release sites, where nultiple groups werr
rel eased over time (Salnon and Cearwater R ver traps), we found an
inverse relationship between mgration rate and time of rel ease. The
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Table 19. Migration statistics for branded chlnook salmon from point of release to Lower Granite

Dam, 1987
Release Median Med1an Number ~ Percent  Migration  Travel Hean
Site Release Passage Recaptured Recovered Rate Km/day Tim Discharge
Swtooth Hatchery o3/l 3/87 04727787 1128 1,90 16.30 46.00 37.08
South Fork Salmon R. 03/31/07 05/02/87 1956 3.50 14.00 33.00 45.00
Rapid Riwver Hatchery 03/27/87 04/26/87 3067 7.20 9.03 31.00 35.84
Sal- River Trap 03/30/87 04/21/87 434 30.80 9.40 23.00 34.33
Sal- River Trap 04/04/87 04/23/87 1975 34.00 10.80 20.00 36.71
Sal- River Trap 04/07/87 04/25/87 1089 18 10 11.30 19.00 39. 13
Salmon River Trap 04/09/97 04/. 9/87 908 14.50 10.30 21.00 44 .57
Salmon River Trap 04/13/87 04/28/87 1089 le.90 13.50 16.00 43.69
Sal- River Trap 04/18/87 05/01/87 1234 20.50 15.40 14.00 57.06
Sal- River Trap 04/21/87 05/01/87 1098 20.00 19.60 11.00 61.15
Sal- River Trap 04/25/87 05/04/87 393 9.60 18.60 10.00 74.87
Lookingglrss Creek 04/01/87 04/23/87 2488 12.30 10.40 23.00 35.36
Lookingglass Creek 04/01/87 04/24/87 253 1 12.40 10.00 24.00 35.88
Lookingglass Creek 04/20/87 05/01/87 899 4.30 19.90 12.00 59.25
Lookingglass Creek 04/20/87 05/01/87 1012 4.80 19.90 12.00 59.25
Lookingqglass Creek 05/20/87 06/ 1 v/87 1929 9.50 10.00 25.00 35.26
Lookingglrss Creek 05/20/87 06, /87 1919 9.40 9.60 26.00 34.92
Dworshak NFH 04/02/87 04/24/87 11069 le.00 5.10 23.00 36.33
Hwy. 95 Launch 03/20/87 04/18/87 551 25.50 2.20 30.00 33.86
Huwy. 95 Launch 04/02/87 04/20/87 436 21.60 3.50 19.00 35.34
Huwy. 95 Launch 04/07/87 04/19/87 438 22.50 5.20 13.00 37.73
Huwy. 95 Launch 04/1 3/87 04/29/87 334 16.70 3.90 17.00 46.20




fastest noving nmigrants had the |atest release dates. This coincides
Wi th increased discharge at Lower Ganite Dam and a higher degree of
smoltification in these later fish. A linear regression of mgration
rate and Lower Ganite Dam discharge was cal culated on the eight groups
of freeze-branded chinook salnmon released fromthe Salnon River trap
and showed that 942 of the variation in mgration rate was accounted
for by changes in discharge (r2=0.944). This is nmainly attributed to
an increase in mgration rate over time in Lower Ganite Pool. which
will be discussed later in this report. Mgration rate was also
related to the distance fromthe release site to Lower Granite Dam
The freeze-brand groups released the greatest distance from Lower
Ganite Dam mgrated at the fastest rate. These fish spend nore tine
inthe free flowng sections of the river, where mgration rate is nuch
greater than in Lower Ganite Pool, than do fish released closer to the
reservoir.

Chinook salmon travel time and average Lower Granite discharge for
the median mgration period was cal culated from point of release to
Lower Ganite Dam for chinook brand groups from 1985 through 1987
(Table 20). The general chinook outmgration was slightly slower in
1987, an extreme |ow water year, than in the two previous years.
Discharge at Lower Ganite Dam does not correlate well with travel tine
from point of release to Lower G anite Dam because of the |arge
di stances between release site and the collection facility at Lower
Ganite Dam A large portion of a mgrant's time is spent in streams

in which discharge may not be well represented by discharge at Lower
Ganite Dam

Steel head trout. There were 25 hatchery steel head trout
freeze-brand groups rel eased above Lower Ganite Reservoir in 1987.
Mgration rate ranged from6.8 kmd for the Hells Canyon group to an
average of 33.6 kmid for four groups released fromthe Wallowa Hatchery
(Table 21). Discharge at Lower Ganite Dam during the mgration period
ranged from 36.000 cfs to 84,000 cfs.

Mil tiple groups of freeze-branded steel head trout were released
fromboth the Cearwater and Salnmon River traps over a two-week
period. Mgration rates for the later released groups were nore than
twce as fast as for the earliest released groups. This is probably a
factor of increased discharge during the mgration period and a higher
level of smoltification for the later groups (Miir et al. 1987).

Hat chery steel head trout travel time and average Lower Ganite
di scharge for the median mgration period was cal cul ated and conpared
frompoint of release to Lower Granite Dam for freeze-brand groups
released in 1985 through 1987 (Table 22). In 1987, most of the
steel head trout freeze-brand groups nedi an passage times at Lower
Ganite Damwere in early May. whereas in 1986 and 1985 the nedian
passage was in md to late May. The difference in travel time between
these years may be due to the fact that in 1987, after the peak in
discharge in early My, flows quickly dropped to bel ow 30.000 cfs and
never exceeded that level again during the mgration season. If the
mgration season was truncated, as it was in 1987. then travel tinme
woul d be shorter than in a nore normal year when the mgration season
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Table 20. Chinook salnmon snmolt travel time and mgration rate
from point of release to Lower Granite Dam 1985-1987.

1985 1986 1987

—-Release Site Days kcfs  Davs kcts _Days cfs
Sawt ooth Hatchery 40 79.03 38 101.93 46 37.08
S. F. Salnobn River 42 85.41 37 97.94 33 45.00
Rapid River 23 90.48 25 99.64 3 1 35.84
Hel 1 s canyon 26 64.92 22 102.00 34 35.09
Lookingglass Cr. 13 101.52 23 35.36
Looki nggl ass Cr. 20 96.82 24 35.88
Dwor shak NFH 24 89.54 20 96.82 23 36.33
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Table 21. Migration statistics for branded steelhead trout from Point of release to Lower
Grani te Dam, 1987

T Release Median Median Nurmber Percent  Migration  Travel Mean
Si te Releose Passage Recaptured Recovered Rate Knvcey Time Di scharge
Sawtooth Hatchery 04/ 14/57 05/11/87 4 9 0 1.10 26.00 20.00 61.61
Salmon R i m Trap 04/08/87 05/03/87 1138 25.30 8.30 26.00 51.21
Salmon Rim Trap 04/ 1/87 05/07/87 905 20.50 9.40 23.00 60.30
Salmon R i m Trap 04/22/87 05/03/87 1011 21.60 18.00 12.00 66.70
Hells canyon 03/26/87 04/27/87 3185 6.20 6.80 33.00 36.23
Wallowa NFW 04/26/87 05/03/87 489 3.30 36.70 8.00 78.00
Wallowa NFH 04/26/87 05/03/87 169 1.20 36.70 8.00 78.00
Wallowa NFH 04/26/87 05/03/87 482 3.30 36.70 8.00 78.00
Wallona NFH 04/26/87 05/07/87 185 1.30 24.50 12.00 78.01
Cottonwood Creek 04/26/87 05/04/87 5529 27.50 16.10 9.00 77.47
Cottonwood Creek 04/26/87 05/04/87 597 1 29.70 16.10 9.00 77.47
Cottonwood Creek 04/26/87 05/04/87 4886 24.30 16.10 9.00 77.47
Cottonwood Creek 04/26/87 05/05/87 4936 24.50 14.50 10.00 76.74
Crooked River 04/ 14/87 05/23/87 2363 4.90 6.90 40.00 63.51
Clear Creek 04/ 17/87 05/0 /87 3500 10.30 11.60 1S.00 55.99
Dworshak NFH 04/22/87 05/0 /87 4917 11.40 11.70 10.00 63.34
Dworshak NFH 05/05/87 05/ 10/87 406 10.00 19.40 6.00 79.32
Hwy 95 Boat Launch 04/ 13/87 04/26/87 1192 29.30 4.80 14.00 40.86
Hwy 95 Boat Launch  04/20/87 04/30/87 999 24.60 6.10 11.00 55.61

Hwy 95 Boat Launch 04/28/87 05/04/87 692 17.30 9.60 7.00 84.26



Table 22. Steel head trout travel tine and nigration rate from
point of release to Lower (Ganite Dam, 1985-1987.

1985 1986 1987

—Release Si  te Davs kcfs Davs kcfe Davs kcfs
Sawtooth Hatchery 50 89.83 51 101.39 28 61.61
E. F. Sal nbn River 42 88.01 52 101.31 43 61.61
Hel 1 s canyon 12 85.32 30 95.32 33 36.23
Little Sheep Cr. 36 116.07

Little Sheep Cr. 33 107.53

Spring Creek 31 108.46 8 78.00
Spr i ng Creek 33 114.40 8 78.00
Spr i ng Creek 26 99.38 8 78.00
Spring Creek 29 109.64 12 78.01
Cottonwood Cr. 14 82.22 24 96.50 9 77.47
Cottonwood Cr. 13 80.49 25 97.60 9 77.47
Cottonwood Cr. 21 95.22 9 77.47
Cottonwood Cr. 10 76.74
Dworshak NFH 6 81.98 11 97.65 10 63.34
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generally lasts until about the first of June. Fish did not really
move faster in 1987. but the portion of the population that normally

mgrates in the later part of the mgration season stalled in Lower
Ganite Reservoir.

Rel ease date also plays an inportant role in travel tine. Travel
time for the Hells Canyon group in 1987 and 1986 was about a nmonth and
this group was rel eased on March 26 in 1987 and April 9 in 1986. In
1985, travel time for this group was 12 days and the rel ease date was

April 30.

St cel head Trout Radi o Tracki ng

Snake River

The first release of six radio-tagged hatchery steel head trout
snolts in the Snake R ver was made on April 29. Si x addit ional
rel eases of nine fish each were made through May 5 for a total of 60
fish. O these, 48 were tracked through the study area. The majority
of these fish, 45, passed under the interstate bridge at the mddle or
east spans. Only three of the tagged fish were tracked under the west
span in the vicinity of the trap (Fig. 18).

Liscomand Bartlett’s (1988) major conclusions of the Snake River
tracking effort were:

1 The major nigration route for steelhead trout was through the
m ddl e and eastern spans of the Lew ston-Carkston Interstate
Bridge (the trap was |ocated under the west span).

2. Insufficient nunbers of fish passed near the trap to
determne if there was a trap avoi dance problem

Clearwater Ri ver

Radi o tracking on the Cearwater River began April 20, when siXx
radi o-tagged hatchery steelhead trout snolts were released 5.6 km
upstreamfromthe trap site. Over the next four days. releases
continued until a total of 61 radio-tagged fish had been released. O
these, 35 were tracked at the trap site. Two of these fish passed the
trap on the north side of the river, 25 passed on the south side, and 8
swamdirectly toward the trap but avoided it (Fig. 18).

The major conclusions of Liscom and Bartlett regarding the
Cearwater River radio tracking effort were:

L The major mgration route taken by steelhead trout was
between the trap and the south shore.
2. There appeared to be trap avoi dance.
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Figure 18 Composite of 48 radi o tracks on the Snake River and 35 radio
tracks on the Clearwater River completed on juvenile steelhead
trout, 1987.
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SUMVARY

In addition to wild and natural chinook sal mon and steel head trout
production, 11.291.583 chinook sal non and 7.436.384 steel head trout
juveniles were reared at hatcheries in Idaho, Oregon, and Vshington
for release upriver from Lower Ganite Reservoir contributing to the
1987 outm gration. O these, 445,385 chinook sal non and 489.671
steel head trout snolts (3.92 and 6.62 of the total release,
respectively) were freeze branded and released in 13 unique groups for
chinook salmon and 21 unique groups for steelhead trout.

The Snake River trap operated from February 28 through June 29.
The Snake River trap captured 1,887 yearling chinook sal non, 56
sub-yearling chinook salnmon, 935 wild steel head trout, 8,754 hatchery
steel head trout, and S sockeye salnmon. Approximately 0.022 (67) of the
hat chery-branded steel head trout snolts released in the Snake River
drai nage upstream from the Snake River trap were captured by the Snake
River trap. The Snake River trap did not catch nore branded chi nook
sal mon in 1987 because of the extrenely low water conditions.

Average migration rate from point of release to the Snake River
trap for hatchery-branded chinook salmn in 1987 was not cal cul ated
because of lack of data, due to the |ow water conditions. Aver age
mgration rate for branded chinook sal mon fromthe Snake River trap to
Lower Granite Damin 1987 was, again. not calculated due to |ack of
dat a. Average mgration rate fromthe Snake R ver trap to Lower
Ganite Dam was determined with the PIT tag. Prior to April 14 nedian
travel tinme was 18.0 days and discharge was bel ow 40.0 kcfs. After
April 22, the average nedial travel time was five days, and nean
di scharge was above 50.0 kcfs. Because of the | ow nunber of branded
steel head trout captured in the Snake River trap in 1987, average
mgration rate from point of release to the Snake River trap was not
calculated. Average mgration rate fromthe Snake River trap to Lower
Ganite Damwas estimated in 1987 using the PIT tag. Average mgration
rate fromthe Snake River trap to Lower Ganite Reservoir in 1987 was
simlar to the mgration rate in 1985 but was twice as fast as it was
in 1986 (13.6 kmd in 1987, 6.6 kmid in 1986 and 12.5 km'd in 1985).
Two branded steel head trout groups released in the Gande Ronde R ver
in 1985 greatly skewed the data. If the average mgration rates are
calculated without these two groups, the 1986 novenent is slightly
faster than 1985, 6.6 knmfd in 1986 and 5.9 knid in 1985 and the 1987
novenent was twice as fast as either of the previous years.
Freeze-branded steelhead trout snolts nove approximtely three to four
times faster in the free flowing river section than they do in Lower
Ganite Reservoir.

There was little tenporal overlap in the passage of yearling
chinook salnon snolts and steel head trout snmolts at the Snake River
trap. The majority of the chinook salnon passed in April and most of

the steelhead trout in May
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The Cearwater River trap operated from February 19 to April 29
and again from My 20 to June 25. The trap captured 72,707 yearling
chinook sal non smolts 5,567 hatchery steel head trout snmolts. and 896
wild steelhead trout snolts. The ratio of wild to hatchery steel head
trout snolts in the Cearwater River trap catch was about 1:6.
Freeze- branded chinook salnmon snmolts rel eased form Dworshak NFH
general |y have an average migration rate to the Clearwater River trap
of one day (mgration rate = 57 knmd), but in 1987, the average
mgration rate was 13.8 kmd.

The Sal mon Rivertrap was operated from March 5 to April 28.  The
Sal non River trap catch was 51.557 yearling chinook sal mon, 46
sub-yearling chinook salnon, 598 wild steelhead trout, and 615 hatchery
st eel head trout. The w | d-hatchery steelhead trout ratio for the
Salmon River trap cannot be calculated fromthis data because the trap
operation was termnated prior to the nmajor hatchery steel head trout
movement.  The majority of the chinook passed the trap in April and the
wi |l d and hatchery steelhead trap catch was on the increase when trap
operation was termnated the end of April.

No correlation between discharge and trap efficiency was detected
at any of the traps. Mean trap efficiency for yearling chinook salnmon
and steelhead trout snolts at the Snake River trap was 1.202 and 0.67%
respectively. Mean trap efficiency for yearling chinook sal mon and
steel head trout snolts at the Cearwater River trap was 2.182 and
0.132, respectively. Mean trap efficiency for yearling chinook salnmon
and steel head trout at the Salnon River trap was 1.062 and 0.252
respectively.

Average weekly standard descaling rates for yearling chinook
salmon snolts was 10.42 at the Snake River trap, 4.32 at the O earwater
River trap, and 2.0%at the Salnon River trap. The extremely high
average standard descaling observed at the Snake R ver trap is not
representative of the overall chinook salmon population in the head of
Lower Granite Reservoir. Average standard descaling for hatchery
steel head trout at all three traps was sinmlar to previous years. WId
steel head trout average classical (standard) descaling was slightly
higher than in previous years. Descaling of hatchery steel head trout
snolts was much greater than that seen in wild steelhead trout snolts
at all three traps.

Descaling of chinook salmon and steelhead trout snolts at
hat cheries was |ess than 0.52. There was no noticeable increase in
descaling for chinook salnmon or steelhead trout due to transportation
from hatchery to release site. Degree of scale loss is likely
associated with illness or other stresses fish have undergone prior to
being transported. There is, however, a question of what happens to
the fish after they have been released into the stream system The
rate of descaling that occurs to hatchery fish unfamiliar with stream
hazards isnotful | y known and nay contribute greatly to the descaling
and nortality of these fish.
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